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TDS total dissolved solids

TLB Tulare Lake Basin

TMDL total maximum daily load

TMF technical, managerial and financial
USACE United Stated Army Corps of Engineers
USBR United States Bureau of Reclamation
USDA United States Department of Agriculture
USDI United Stated Department of the Interior
USEPA United States Environmental Protection Agency
USFS United States Forest Service

USGS United States Geological Survey

UWMP Urban Water Management Plan

VA Vulnerability Assessment

VOC volatile organic compound

WDL Water Data Library

WWTF Waste Water Treatment Facility



EXECUTIVE SUMMARY

Introduction (Chapter 1)

The Southern Sierra Integrated Regional Water Management Plan (IRWMP) is the first
truly regional effort to address water management in the Southern Sierra Region
(Region). The contents of this IRWMP represent a culmination of the planning activities
from 2008 to 2014. IRWMPs are prepared by Regional Water Management Groups
(RWMG) comprised of a collection of agencies, stakeholders and individuals who share
a common interest in managing water resources in a specific hydrologic region. This
IRWMP documents regional and local data, water-related issues, water-related
objectives, resource management strategies and collaborative efforts. The IRWMP was
developed with significant input from RWMG members and other interested
stakeholders.

Historically, water management in the Southern Sierra has been limited to independent
operations by local agencies, tribes, private well owners and non-profit organizations.
There has been limited coordination between these groups due to a lack of regional
coordination forums and regional entities. With the creation and establishment of the
RWMG, stakeholders have come together and the Region now has a vehicle to improve
communication, collaboration and cooperation on water management. Continuing
development in the foothills, limited groundwater supplies, droughts and the threat of
climate change call for immediate action to pool resources and begin regional water
management in the Southern Sierra.

The Southern Sierra IRWMP was developed through a collaborative process including
the RWMG members, interested stakeholders and the Department of Water Resources.
The State has established sixteen IRWMP standards (topics) that must be addressed.
Each of the sixteen IRWMP standards was individually discussed and they are
addressed in the fourteen chapters described below.

Governance (Chapter 2)

The Regional Water Management Group is governed
according to a Memorandum of Understanding | woiemouws N e
(MOU) prepared in 2009. The Group includes 18 : f
members who have signed the MOU and 43 egional Water l
interested stakeholders who participate but have no “ -, Management |

Group /

voting rights. Dues are not required for membership.
The RWMG is supported by a Coordinating
Committee and various Work Groups who provide ‘ o
advice and input to the RWMG. Decisions are made .
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generally by the consensus of the MOU signatories who have voting rights. The
organizational structure provides balanced opportunities for stakeholder participation.

Region Description (Chapter 3)

The Southern Sierra Region covers approximately 6,195 square miles (3,964,800
acres) and includes the foothills and mountain headwater regions of the Kern, Poso,
White, Tule, Kaweah, Kings and San Joaquin River watersheds. These watersheds
cover the Sierra Nevada portion of Fresno and Tulare counties and a portion of Madera
County. The Region is considered appropriate as a RWMG since it has a strong
hydrologic basis with borders based on watershed boundaries and the Sierra Nevada
crest. The area covered by the Southern Sierra RWMG is coterminous with the area
covered by this IRWMP.

Ma,,pmm/\é;%\\ \ southemsiera | 1€ Region generally has abundant

// f; : Mono\Co

Regional Water

managementGroup | SUIface  water  supplies including
N Watershed bominnne | S€VErTal large rivers and scores of
e G man - [ comy creeks and streams. However, most of

é L it
§

AN e lW:'shdSW the surface water rights are held in
$ 3 Huntington : . t

§ L RC A S downstream areas of the Central

“ A A o Rvr Valley. Most of the local water users

1{ e N S rely on hard rock (typically granitic)

ot FatieeKinbs Rivers 5 R [ wells that have limited ability to hold

et Middle Ao, & [] wnite River and transmlt groundwater’ and typ|ca||y

i ™ | have low yields. The water budget is
not well understood in most of the
Region.

Over 75% of the land is administered
by State and Federal agencies,

N ia D primarily the US Forest Service and US

: A o il | Park Service. Most of the foothill areas

nge co. |\ rutae|co by o & § ) are privately owned and used for
K T L gcabmatusones & agriculture and ranching. The region

% \ White (R4 [ Salifornia Hot Springs .
! il 5 S T — only has a permanent population of
34,000, but over two million tourists

L}sabe\l:}ﬁ) )
— @} N visit the area each year which put
Oje‘/v\\ﬂ\\ m

/ demand on water supplies.

Miles

| SOUTHERN

SIERRA

The area includes many important ecological resources including vast wilderness areas,
forests, meadows, wetlands, aquatic species, Giant Sequoias and numerous special
status species. Important issues in the area include wildfires, limited groundwater
supplies, limited surface water rights, fish passage, forest management to increase
water yield, growth in foothill areas and the potential for climate change to exacerbate
all of these issues.
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The Southern Sierra RWMG abuts seven adjacent RWMGs and has coordinated with
these RWMGs on borders and identifying regional projects. The Southern Sierra
Region is unique in that it covers the headwaters supplying surface and groundwater to
vast areas of valley agricultural lands.

Goals and Objectives (Chapter 4)

The Regional Water Management Group developed
goals and measurable objectives through a
collaborative process including input from the MOU
signatories, Coordinating Committee, interested
stakeholders and the general public. Six broad goals
were identified including: Improve Water Supply
Management, Protect and Improve Water Quality,
Perform Integrated Flood Management, Improve
Watershed and Environmental Resource Management,
Expand  Stakeholder  Education and  Protect
Unique/Important Environmental Resources. Each
goal has several measurable objectives and metrics are provided for measuring the
success of each objective. The six goals are considered coequal, but the objectives
were ranked by importance through a stekeholder survey to provide focus and capture a
cross section of the group’s input.

-
AR
o
o
;' N
AR

Resource Management Strategies (Chapter 5)

A resource management strategy is a project, program
or policy that helps agencies manage their water and
land resources. This IRWMP evaluates 37 strategies !
identified in the 2013 California Water Plan Update, in -_'
addition to ‘Drought Planning’, a strategy added by the

RWMG. The strategies fall into eight broad categories:

Reduce Water Demand, Improve Operational Efficiency

and Transfers, Increase Water Supply, Improve Flood
Management, Improve Water Quality, Practice
Resources Stewardship, People and Water, and Other | ssiaion
Strategies. The evaluations include a description of
each strategy, current use and applicability in the e
Region and constraints to development. The Region

uses 33 of the 38 different strategies evaluated and has Pl bt s o
a diverse portfolio of relevant water management !
options. Grant Applicaion

Project Review Process (Chapter 6)

The RWMG has a project review process to solicit and approve projects for a formal
project list (Appendix G), and to rank potential projects for inclusion in grant
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applications. The project list is updated annually but projects can be submitted at any
time. A project must be compatible with the regional goals and objectives to be added
to the project list. Projects must be on the list to be considered for grant applications. A
formal process is established for reviewing projects proposed for IRWMP grant
applications that are funded as a whole, and not individually by project. The process
includes development of a pre-application and scoring each application according to
established criteria. Collective grant applications should begin this process at least 90-
days prior to final grant deadlines.

Impacts and Benefits of Plan Implementation (Chapter 7)

Historically, water management has been fragmented and generally performed only on
a local scale, with little regional cooperation. Regional water management can enhance
these local efforts, reduce conflicts and improve overall resource management. Some
problems, such as watershed restoration, can only be solved with regional cooperation.
A comprehensive list of benefits and impacts from implementing the 33 resource
management strategies were identified for the Southern Sierra Region and surrounding
IRWMP regions. The impact/benefit analysis can be used to evaluate projects,
establish goals and priorities and identify potentially adverse impacts from projects that
are often overlooked.

Plan Performance and Monitoring (Chapter 8)

The RWMG will prepare an annual report to document progress in meeting IRWMP
objectives, success in implementing projects, an updated project list, proposed
amendments to the IRWMP and changes in governance, policies and membership.
Guidelines are provided for project-specific monitoring plans on RWMG sponsored
projects. Numerous regional monitoring programs are active in the Southern Sierra and
are also described.

Data Management (Chapter 9)

The RWMG has identified several data needs in the Region including more detailed
information on groundwater, watershed management plans and better information on
water budgets. The RWMG does not have the resources to build or maintain databases
and relies heavily on several State and Federal databases for data storage. The
RWMG website will be the main portal for storing data collected and generated by the
RWMG (http://www.southernsierrarwmg.org/). A list of important water related data
sources is provided.

Financing (Chapter 10)
The RWMG needs funding for on-going operations, updating the IRWMP, preparing

grant applications, project development, project operation and maintenance, and local
cost share for grant applications. The RWMG does not require member dues and has
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operated on grant funding and in-kind professional services from members and
interested stakeholders. A detailed list of potential funding programs and agencies is
provided.

Technical Analysis (Chapter 11)

Due to the nature of the IRWM process the RWMG was not able to fund significant new
studies to support the process, and relied largely on existing studies, reports and data
sets. A summary table of this information is presented in Chapter 11. The RWMG felt
that potential effects from climate change were wide spread and significant enough that
the Geos Institute was retained to evaluate and down scale current models to the
Region. The DWR, through its technical assistance program, conducted a water supply
study for the community of Three Rivers at the request of the RWMG. The RWMG is
hopeful that this study will serve as a model for other studies in other portions of the
Region as funding becomes available.

Relation to Local Land-use and Water Planning (Chapter 12)

Local agencies have their own water planning documents and land-use planning
documents that reflect their policies and goals. Both water and land-use planning
documents from the member and interested stakeholder agencies were reviewed and
inventoried. The RWMG was able to identify the relationship between local planning
documents and regional issues, regional water management goals and resource
management strategies. Existing gaps in the local plans were documented in a tabular
format. The dynamics between the water and land-use plans were also identified.
Finally, opportunities to enhance proactive collaboration between local land-use
planners and water managers were discussed.

Stakeholder Involvement (Chapter 13)

Stakeholder involvement is considered fundamental to

the success of the RWMG. A wide variety of public - s
outreach methods have been used to engage the general e -
public, agencies and organizations. The RWMG

provides equal opportunity for participation and most of Fa
the major stakeholders in the region are now participating

in the RWMG. Future outreach efforts will mimic past

efforts with goals directed towards continuous o
recruitment, education on regional issues and outreach

to disadvantaged communities.

Articles Email

Coordination and Integration (Chapter 14)

Coordination involves public outreach and facilitation efforts to bring stakeholders
together and working as a unified group. Integration is defined as combining separate
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pieces into an efficient unified effort. These two IRWMP standards are closely related
and were combined into a single chapter. The RWMG’s governance structure fosters
integration and coordination through the organizational structure, opportunities for
participation and a public outreach  program. The RWMG also
communicates/coordinates regularly with neighboring IRWMP groups and State DWR
staff.

Climate Change (Chapter 15)

Climate change is affecting California in many measurable ways - sea levels are rising,
snowpack is decreasing and water temperatures are increasing. All of these changes
are impacting our water resources now. Continuation of these trends has the potential
to significantly impact the sustainability of the State’s water supplies with serious
consequences in the State’s ability to meet ever-growing demand. Climate changes are
predicted to generate significant water resources and ecosystem vulnerabilities
including modified habitats, up-slope migration of flora and fauna, major shifts in fire
return intervals, severity and size of wildfires, increased variability in precipitation
patterns and river flows, rising temperatures and earlier or faster snowmelt.

The Geos Institute was retained by the RWMG to evaluate current models and prepare
a report addressing future trends, vulnerabilities and possible climatic conditions. The
RWMG also performed a climate change vulnerability assessment on water demands,
water supplies, water quality, flooding, ecosystems and habitat, and hydropower. The
Region supports ‘no-regret’ strategies to address climate change, which are strategies
that help to adapt to climate change, but also offer benefits if climate change does not
occur or is less severe than predicted.

Southern Sierra Regional Water Management Group

The Southern Sierra Regional Water Management Group is an open organization and
encourages participation from local water agencies, land-use agencies, industry
organizations, non-governmental organizations and individuals in the Southern Sierra
Region. The Regional Water Management Group meets every three months with
meetings alternating between Fresno and Visalia.

Please contact the RWMG if you have any questions about the IRWMP, or would like to
become a member or interested stakeholder. Contact information can be found on the
RWMG website at http://www.southernsierrarwmg.org/.

Funding for preparing this plan was provided in part by the California Department of
Water Resources through a Proposition 84 IRWM Planning Grant.

Prepared by: In cooperation with:

= .,
PROVOST& e Sequoia Riverlands Trust — #& oo, GEOS
PR]TC HARD Conserving California's Heartland ; , Consulting W NSTITOTE
inavaive sl o ot e

An Employee Owned Company
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Chapter 1 - INTRODUCTION

The Southern Sierra Integrated Regional Water Management Plan (IRWMP) is the first
truly regional effort to address water management in the Southern Sierra Region
(Region). The contents of this IRWMP represent a culmination of the Regional Water
Management Group’s (RWMG) planning activities. The RWMG formally began in April
2008 with initial funding from the Sierra Nevada Conservancy and support and vision
from Sequoia Riverlands Trust and the Sierra Nevada Alliance.

Integrated Regional Water Management Plans are prepared by RWMGs comprised of a
collection of agencies, stakeholders and individuals who share a common interest in
managing water resources in a specific hydrologic region. The Southern Sierra RWMG
was developed to improve coordination and collaboration on regional water
management in the Southern Sierra Region, and the completion of this IRWMP is a
significant milestone for the RWMG. This IRWMP documents regional and local data,
issues, water-related objectives, resource management strategies and collaborative
efforts. The IRWMP was developed with significant input from RWMG members and
other interested stakeholders.

The idea of integrated regional water management first surfaced in the State of
California in Proposition 50, the Water Security, Clean Drinking Water, Coastal and
Beach Protection Act of 2002, which was passed by California voters in the November
2002 general election. This was followed by Proposition 84, the Safe Drinking Water,
Water Quality and Supply, Flood Control, River and Coastal Protection Bond Act,
passed in 2006, which provided $1,000,000,000 for Integrated Regional Water
Management (IRWM) planning and implementation. In 2013, the RWMG secured a
Proposition 84 IRWM Planning Grant from the Department of Water Resources (DWR)
to prepare this IRWMP in compliance with State standards.

1.1 - Background

The Southern Sierra Region covers approximately 6,195 square miles (3,964,800
acres) and includes the foothills and mountain headwater regions of the Kern, Poso,
White, Tule, Kaweah, Kings and San Joaquin River watersheds (see Figure 1-1).
These watersheds cover the Sierra Nevada portion of Fresno and Tulare counties, and
a portion of the Sierra Nevada in Madera County. The Region is considered
appropriate as a RWMG since it has a strong hydrologic basis with borders based on
watershed boundaries and the Sierra Nevada crest. The area covered by the Southern
Sierra RWMG, which is analogous to the area covered by this IRWMP, will hereafter be
called the Southern Sierra Region or simply the Region.
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The Region has abundant surface water supplies including several large rivers and
scores of creeks and streams. However, most of the surface water rights are held in
downstream areas of the Central Valley. Most of the local water users rely on hard rock
(typically granitic) wells. These hard rock aquifers have limited ability to hold and
transmit groundwater, and the wells typically have low yields.

The Southern Sierra RWMG is comprised of 18 formal members (MOU Signatories) and
43 interested stakeholders (who participate but are not formal members and have no
voting rights).

The rural lands of the Region are managed by numerous entities including the United
States Forest Service (Sierra, Inyo, and Sequoia National Forests and Sequoia National
Monument), the National Park Service (Sequoia and Kings Canyon National Parks),
Native American Tribes (Tule River Indian Reservation, Big Sandy Rancheria, and Cold
Spring Rancherias), non-profit entities, special and public utility districts, and private
landowners. Section 3.2 includes a full list of members and interested stakeholders.
This diverse range of perspectives has been valuable in identifying a broad range of
water management strategies and project ideas.

The Southern Sierra RWMG abuts seven adjacent RWMGs as shown in Figure 1-2.
The various RWMGs have made efforts to coordinate their boundaries as much as
possible, and the Southern Sierra IRWMP only overlaps with the Madera and Upper
Kings IRWMPs in very small areas. The various IRWMP boundaries inevitably split
watersheds for the major rivers and streams. This was unavoidable due to the overall
size of the watersheds and the different boundary focus (watershed versus
jurisdictional) of different RWMGs. In general, RWMGs cover either mountain or valley
areas.
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For more general information on the Southern Sierra Region and the RWMG please
refer to Chapter 3 - Region Description and the RWMG website at
http://www.southernsierrarwmg.org/.

1.2 - Mission, Vision and Values of the Regional Water
Management Group

The Southern Sierra RWMG has developed a mission statement, vision statement and
list of cardinal values. These were developed with stakeholder input and are intended
to guide the RWMG through its efforts to improve water resources throughout the
Southern Sierra.

RWMG Mission

The mission of the RWMG is to provide a forum to discuss, plan and implement
creative, collaborative, regional, integrated water/natural resource/watershed
management actions that enhance the natural resources and human communities of the
Southern Sierra Region.

Regional Vision

The vision of the RWMG is that the Southern Sierra will have healthy, sustainable
watersheds, with vibrant economies, adequate water supplies, and sufficient capacity
to:

e Engage in collaborative processes;

e Obtain resources to address water and natural resource issues;

e Construct and implement plans and projects; and

e Resolve regional and local conflicts and issues in a consensus-based, voluntary

and non-regulatory manner.

RWMG Values

In order to realize its mission and regional vision in a transparent and inclusive manner,
the RWMG values the following as means to those ends:
e Stakeholder input, science and consensus as a basis for natural resource
decision-making;
¢ Inclusivity and transparency;
e Respect for private property rights;
e Respect for the public trust;
e Equity and fairness in resolution of water conflicts and in developing mutually
beneficial approaches and results;
¢ Integration of management entities, strategies and benefits;
e Coordination with adjacent regions; and
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e Sharing of data, information and knowledge in a variety of ways to meet the
needs of the stakeholders and the public at large.

1.3 - Purpose, Need and Common Understanding for the
IRWMP

Historically, water management in the Southern Sierra has been limited to independent
operations by local agencies, tribes, private well owners and non-profit organizations
involved with water resources. There has been limited coordination between these
groups due to a lack of regional coordination forums and regional entities. With the
creation and establishment of the RWMG, stakeholders have come together, and the
Region now has a vehicle to improve communication, collaboration, and cooperation; to
develop a consensus on the regional problems and solutions; and to resolve or
proactively avoid conflicts. The primary organizational goals of the RWMG include:

e Develop the first truly regional water management plan for the Southern Sierra;
o Identify water related vulnerabilities and deficiencies;

e Formally document policies, procedures and strategies for securing funding and
implementing projects in the Region;

e Engage stakeholders to obtain a broad cross section of input in a single
document;

e Qualify for certain state funding that requires an IRWMP developed according to
State standards;

e Create a comprehensive list of goals, objectives and proposed projects to guide
the Region’s future efforts; and

e Provide a roadmap to work together within the Region and surrounding regions
to further develop and manage the available water supplies.

The need for and value of the IRWMP is clear. Continuing development in the foothills,
communities struggling to maintain water supplies, limited groundwater supplies,
droughts, and the threat of climate change call for immediate action to pool resources
and begin regional water management in the Southern Sierra.

1.4 - IRWMP Development

The Southern Sierra IRWMP was developed through a collaborative process over the
past 6 years. A draft IRWMP was completed in 2013. Also, later in 2013, the RWMG
was awarded a Proposition 84 Planning Grant which was used to expand and update
the draft IRWMP to meet State IRWMP Standards (DWR, June 2014). The IRWMP
was also updated with in-kind professional services, which are contributions in the form
of time or expertise from RWMG members and interested stakeholders. The State has
established sixteen IRWMP standards for IRWMPs. Each of the sixteen IRWMP
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standards was individually discussed and chapters were written, reviewed, and
discussed individually to form a comprehensive IRWMP. The IRWMP was developed
through discussions at numerous RWMG, Coordinating Committee and outreach
meetings and special workshops.

The RWMG updated the IRWMP with assistance from Provost & Pritchard Consulting
Group, Sequoia Riverlands Trust, Kamansky’s Ecological Consulting, and the Geos
Institute. In addition, the California (Fresno) DWR sponsored professional facilitation
services that assisted with the formation of the RWMG, and development of final
IRWMP chapters.  With the help of the professional facilitator, each chapter was
individually reviewed and discussed through an open and transparent process. DWR
also conducted a Three Rivers Area Water Supply Study, which was funded under its
Technical Assistance program.

1.5 - Planning Horizon

The Department of Water Resources requires a planning horizon of at least 20 years for
IRWMPs. The planning and implementation horizon for the RWMG extends thirty
years, to approximately 2043-2045. However, many Southern Sierra discussions and
actions will be guided by a longer horizon of up to fifty years into the future.

1.6 - Organization of the Report

This IRWMP is organized according to the sixteen IRWM Plan Standards listed by the
Department of Water Resources in its 2014 Guidelines. Due to similarity of topics,
several pairs of IRWMP standards were combined into single chapters, including the
Coordination and Integration standards (Chapter 14), and the Relation to Local Land
Use Planning and Relation to Local Water Planning standards (Chapter 12). All other
standards are addressed in their own chapter. Table 1.1 includes a brief summary of
this report’s organization and descriptions of each chapter.

Table 1.1 - Report Organization and Summary of Chapters

Chapter Subject Description
ES Executive Summary A brief summary of the entire IRWMP Report.
1 Introduction Provides background information on the Southern Sierra Region,

the purpose and need for the IRWMP, and the organizational
structure of the RWMG.

2 Governance Describes the history of the IRWM process in the Region, the
formation of the RWMG, the existing governance structure and
decision making protocols, and the role of governance in
implementing the IRWMP.

3 Region Description Describes members and interested stakeholders, local
hydrology, geology, and physiography of the Region, the basis
for the IRWMP boundary, and the local water infrastructure.

4 Goals and Objectives Documents regional goals and objectives that were established
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to resolve identified issues. Includes results of a public survey to
rank each objective in terms of greater and lesser importance as
perceived by the member and interested stakeholders.

Presents over 30 Resource Management Strategies (RMS) that
the RWMG considers relevant in the Region, and describes their
applicability and potential use.

Describes the processes the RWMG will use to solicit and
review projects for inclusion on the project list, possible funding,
and inclusion in specific grant applications.

Discusses the general benefits of regional water management,
impacts and benefits of the adopted Resource Management
Strategies, the potential impacts and benefits of these strategies.

Identifies and describes several regional monitoring programs,
describes the RWMG'’s plan to monitor progress in meeting
IRWMP goals and implementing projects, presents reporting
procedures, responsibilities and guidelines for project-specific
monitoring, and discusses the content of annual RWMG reports.

Describes the RWMG’s existing data management operations
and future plans for data collection, storage, and dissemination.

Provides a general overview of existing and potential funding
sources for RWMG operations, IRWMP updates, regional
studies, grant application preparation, project implementation,
and project operation and maintenance.

Provides a compilation of the previously-published technical
analyses relied upon in the IRWMP.

Describes local water plans prepared by urban agencies,
counties, water agencies, and other special districts, and their
relationship to the IRWMP. Describes local land-use plans
prepared by the communities and the counties, their policies
related to water management, the compatibility of the water
management policies with the IRWMP, and possible future
collaborations between land-use planners and water managers.

Discusses past public outreach efforts, public outreach efforts
during the IRWMP update, and a plan for future public outreach.

Discusses the RWMG'’s efforts to coordinate projects and
activities with local agencies, stakeholders, neighboring IRWM
groups, state agencies, and federal agencies.

Includes anticipated impacts within the Region from climate
change, a vulnerability assessment for the Region, proposed
adaptation measures, plan for monitoring climate change, and a
process for evaluating greenhouse gas emissions in project
selection.

Lists the documents cited in the IRWMP.
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Chapter 2 - GOVERNANCE

2.1 - Introduction

This chapter discusses the governance structure for the Southern Sierra Regional
Water Management Group (RWMG). The RWMG is the governing body responsible for
implementing the Southern Sierra Integrated Regional Water Management Plan
(IRWMP). The RWMG functions under a strong governance structure that provides
equal opportunity for participation, enhances communications, and provides decision-
making protocols for the RWMG.

2.2 - Description of Regional Water Management Group

The RWMG was initiated through the actions of the Sequoia Riverlands Trust, Sierra
Nevada Alliance, and the Sierra Nevada Conservancy. The Sierra Nevada Conservancy
provided a grant to fund a launch phase of the planning process to identify
stakeholders, hold public meetings, construct a governance structure, and write a grant
application to the California Department of Water Resources (DWR) for funding to
prepare this IRWMP. The Sequoia Riverlands Trust accepted the role of grantee and
worked with the Sierra Nevada Alliance to identify stakeholders and organize meetings.

The early objective of the launch phase was to establish a group that could make
consensus-based decisions such as identifying and recommending RWMG boundaries
to DWR, developing and approving a governance structure, identifying and acquiring
funding mechanisms, and developing a public participation process. The initial planning
group adopted governance principles in 2009, which are documented in Appendix A —
Memorandum of Understanding.

The RWMG efforts were carried out with very limited fiscal resources from local and
regional sources, supplemented by a strong core of in-kind professional services
support from consultants and non-governmental organizations, and technical support
from state and federal agencies.

Definition of Regional Water Management Group

According to DWR, a regional water management group must include at least three
members with two that have statutory authority for water management. The Southern
Sierra RWMG has eighteen members and three with statutory authority over water
management, and therefore meets the definition of a regional water management
group. The three members with water management authority include: Sierra Resource
Conservation District, Springville Public Utilities District, and Fresno Metropolitan Flood
Control District.

2-1 Chapter 2
Governance



Southern Sierra IRWMP

IRWMP Boundaries

The RWMG covers a large geographic area (refer to Figure 3.1 — Southern Sierra
Region and Watershed Boundaries) including the upper watersheds of the San
Joaquin, Kings, Kaweah, Tule, Deer, White, and Kern Rivers, in addition to several
smaller stream watersheds. The IRWMP boundary contains lands representing several
Native American Tribes, and jurisdictional areas for several federal land agencies
(National Forests, National Parks and National Monuments) and local agencies
(Springville, Three Rivers, and many smaller communities). The next section provides a
list of RWMG members and interested stakeholders.

2.3 - Members

Stakeholders can become formal members of the RWMG by signing the MOU. The
following organizations have signed the MOU as of September 2014:

Table 2.1 - Memorandum of Understanding Signatories

Big Sandy Rancheria

California Department of Fish and Wildlife

Desert and Mountain Resource Conservation & Development Council
Fresno Metropolitan Flood Control District

Inyo National Forest

Pacific Southwest Research Station, US Forest Service

Revive the San Joaquin

San Joaquin Valley Leadership Forum

Sequoia and Kings Canyon National Parks

Sequoia National Forest

Sequoia Riverlands Trust

Sierra and Foothill Citizen’s Alliance

Sierra Club — Tehipite Chapter

Sierra National Forest

Sierra Resource Conservation District

Springville Public Utilities District

Tulare Basin Wildlife Partners

Yosemite/Sequoia Resource Conservation & Development Council

2-2 Chapter 2
Governance



Southern Sierra IRWMP

Breadth of Membership

The current RWMG consists of eighteen organizations that represent a broad range of
interests including: water supply, water quality, environment/habitat, recreation,
agriculture, ranching, resource management, sanitation, disadvantaged communities,
non-profit organizations, Native American tribes, and local, state and federal agencies.
The interested stakeholders, who participate but are not formal members, represent a
similar range of interests. Members and stakeholders do not need to be located within
the Region’s boundaries, but do need to have an interest or role in water management
in the Southern Sierra Region.

2.4 - Governance Structure

A Memorandum of Understanding (MOU) documents the governance structure for the
RWMG (see Appendix A). The RWMG is the decision-making authority, with a
Coordinating Committee that serves an advisory role, and various Work Groups that
perform specific functions and report to the Coordinating Committee and RWMG.
Figure 2-1 illustrates the organization chart for the RWMG.

Ad-Hoc g | Coordinating
Work Groups Committee

Regional Water
Management
Group

| /

Standing — =
Work Groups

Figure 2-1 Organization Chart for Southern Sierra
Regional Water Management Group
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Memorandum of Understanding

The MOU is a statement of mutual understanding among the signatories regarding
RWMG governance. Major topics addressed in the MOU include RWMG membership,
geographic boundaries, committees, responsibilities, public outreach, and decision
making. These topics are discussed throughout this chapter. Between 2009 and
September 2014, eighteen organizations signed the MOU. The MOU states that it will
remain effective for three years from the most recent date of signing, or until replaced
by another agreement.

Refinements to Memorandum of Understanding

After implementation of the MOU, members determined that it required some
clarification. The RWMG made several refinements to the MOU and adopted them on
May 10, 2012 (Appendix A). These materials do not replace the MOU, but rather
provide supplemental details to eliminate ambiguity and add protocols on important
topics that had not yet been addressed. Major topics addressed in the refinements
include definitions, membership, work groups, responsibilities, public outreach, decision
making and fact finding. More detail about these refinements can be found throughout
this chapter.

The Governance Principles diagram (Appendix A) illustrates the relationship between
the RWMG, Coordinating Committee, and Grantee, as well as their respective
responsibilities. Additional information on these groups is provided below.

Regional Water Management Group

The Regional Water Management Group (RWMG) is the primary governing and
decision-making body of the group.® Any qualifying entity that signs the MOU will
become an official member of the RWMG.

Responsibilities of the RWMG include:

1. Oversee and approve major decisions;

Set the overall strategic direction for the group;

Provide feedback on draft work products;

Adopt final work products;

Contribute expertise, data, and information to assist in decision making, setting

goals, and advancing innovation;

6. Communicate information to and from their agencies, organizations, and/or
constituencies;

7. Act in a manner that will enhance trust among all participants; and

8. Provide leadership to the program.

a ko

! In the past the RWMG was called the Planning Committee. The MOU refers to a Planning Committee but not a
RWMG. In July 2012, the MOU Refinement formally renamed the Planning Committee to the RWMG.

2-4 Chapter 2
Governance



Southern Sierra IRWMP

The RWMG has generally met every other month, depending on workload. The
frequency of future meetings will depend on workload, but is anticipated to be at least
quarterly. Each member organization must identify its lead representative for the
RWMG who will make their best effort to attend RWMG meetings. Members may also
identify an alternative representative, but are encouraged to have one representative
attend the RWMG meetings for consistency.

Any stakeholder organization with an interest or role in water management in the
IRWMP area may join the RWMG. Stakeholders could include, but are not limited to
such organizations as: water agencies, conservation groups, agriculture
representatives, businesses, tribal groups, land use entities, private entities; and local,
state, federal agencies. A group wanting to join the Southern Sierra RWMG should
notify the Stakeholder Coordinator or Project Manager (contact information on the
RWMG website: http://www.southernsierrarwmg.org/) and sign the MOU to signify their
good faith effort to join. Any entity who would like to discontinue their participation may
do so at any time by submitting the request in writing. The MOU is non-binding and non-
regulatory. Interested stakeholders are not required to sign the MOU or adopt the
IRWMP.

The benefits of signing the MOU and becoming an official member of the RWMG
include:

1. Right to participate in decision making, including setting regional goals and
determining which projects are included in grant applications;

Greater influence on consensus-based decisions;

Proof of a good faith effort to improve local water management;

Ability to submit and sponsor projects for implementation;

Larger public benefit to the Region by having more entities involved.

abrwn

Coordinating Committee

The Coordinating Committee is a smaller group of RWMG members and interested
stakeholders. The Coordinating Committee assumes tasks similar to an executive
committee, but is entirely advisory to the RWMG and has no formal decision-making
authority. Specific roles of the Coordinating Committee include:

Assist in developing meeting agendas;

Assist with developing draft rules and policies for the RWMG;
Assist with detailed fiscal oversight;

Assist with developing funding proposals;

Assign tasks to existing Work Groups and review their work;
Recommend the need for new Work Groups;

Assist in developing draft IRWMP chapters; and

Perform other tasks assigned by the RWMG.

Stakeholders volunteer to participate on the Coordinating Committee and their
membership on the committee must be approved by the RWMG. The Coordinating
Committee generally meets every one to two months, depending on workload.

2-5 Chapter 2
Governance


http://www.southernsierrarwmg.org/

Southern Sierra IRWMP

Work Groups
The RWMG may choose to create Work Groups to advance specific tasks outside of

RWMG and Coordinating Committee meetings. The RWMG will define a clear purpose
for a Work Group and expected work products and completion dates. All Work Groups
will provide a status update on their activities at the RWMG meetings. All work products
will be submitted in draft form to the RWMG for review and approval. The Work Groups
may also receive some guidance from the Coordinating Committee. While the Work
Groups may make day-to-day decisions to advance their efforts, the Work Groups are
entirely advisory to the RWMG and thus have no final decision-making authority. Work
Groups consist of volunteers from the RWMG members and interested stakeholders.

The RWMG includes the following Work Groups:*

Finance — The RWMG identified responsibilities for the Finance Work Group in
May 2012, but the group has not yet been formed, nor has it held meetings. The
responsibilities of the Work Group will be to: identify funding opportunities, identify
sources for required cost shares, identify funding models for on-going
administration, and advocate for funding for the Region. This Work Group is
expected to convene in late 2014.

Project Review — The Project Review Work Group is responsible for soliciting and
reviewing projects to include on the RWMG project list and/or in grant applications.
The review process they follow is documented in Chapter 6 - Project Review
Process.

Hydrologic Capacity — The RWMG developed the Hydrologic Capacity Work
Group to identify needed information and studies to better understand hydrologic
conditions in the Region. The group developed a scope of work for a regional
hydrologic study, and Kamansky’s Ecological Consulting developed a study
prospectus, but the full study has not yet been funded. A pilot study was funded by
the DWR for the Three Rivers Area.

Grantee Selection — The Grantee Selection Work Group is responsible for
recommending which organization, among a group of volunteer candidates, would
best serve as the Grantee for grant funded projects. The Grantee as defined here
is not the RWMG, but rather an organization that administers a grant on behalf of
the RWMG.

Stakeholder Interface

Stakeholders can interface with the RWMG, Coordinating Committee, and Work Groups
at regular RWMG meetings. Work products from the groups will also be posted on the
RWMG website for public review.

! Some of these Work Groups have formerly been called committees or sub-committees.

2-6 Chapter 2
Governance



Southern Sierra IRWMP

2.5 - Public Outreach Process

Public outreach is one of the great strengths of this RWMG. Since its initial session in
May 2008, the RWMG has met regularly, except for a three-month break during the
state financial crisis. Participants encourage public involvement, and all the meetings
have been open to the public. All attendees are allowed to participate in discussions.

The RWMG makes concerted and consistent efforts to include an increasing number of
interest groups and members of the public in this process. Additionally, meeting
agendas and minutes are circulated to a broad and inclusive group of interests including
members and interested stakeholders. Meeting notices, agendas, and minutes are
posted to the RWMG’s website, www.southernsierrarwmg.org. Meeting notices and
agendas are also posted in the Sequoia Riverlands Trust (SRT) office approximately
five to six days in advance of meetings.

The RWMG has made extensive efforts to invite and include relevant stakeholders in
the Region. Through ever-pursuing ways to expand participation, the RWMG is
confident in their efforts, to date, to be inclusive. SRT, as the managing agency, used
lists of interested stakeholders from past water resource projects, as well as
recommendations from other agencies, the public, and NGOs, to solicit involvement.
The RWMG has made every attempt to facilitate stakeholder participation and inform
stakeholders about the process. The RWMG has not barred any entity from
participation, nor is it aware of any entities that are purposefully boycotting the process
or harbor serious concerns about its actions and decisions to date.

Of the 43 interested stakeholders, the following 15 organizations have participated in
RWMG meetings but have not yet signed the MOU.

Buckeye Ranch

California Water Institute

County of Tulare

Deer Creek-Tule River Authority

Dennison Ditch Company

Foothill Engineering

Fresno County

Friends of the South Fork of the Kings River
National Resource Conservation Service, Area 3
Sierra Nevada Conservancy

Three Rivers Community Services District
Tulare County Audubon Society

Tulare County Citizens for Responsible Growth
Tulare County Farm Bureau

Wildplaces

The public outreach process is described in more detail in Chapter 13 — Stakeholder
Involvement.
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2.6 - Decision Making

Members of the RWMG serve as the decision-making body. The Coordinating
Committee and various Workgroups give input and recommendations to the RWMG, but
have no decision-making authority. The RWMG strives for consensus (agreement
among participants) in its entire decision making process. In reaching consensus, some
RWMG members may strongly endorse a proposal, others may accept it as ‘workable,’
and others may not support it yet allow it to proceed if it does not compromise their
interests. Any of these actions still constitutes consensus.

The MOU also includes a traditional voting process to address issues that do not have
full consensus. The decision to use this process will not be taken lightly. When voting
occurs, decisions or agreements must be endorsed by 75% of the number of active
members of the RMWG who are present (including via telephone) when the decision is
made. Votes could potentially be provided by email if a member cannot attend a
meeting. This could only occur if it is known in advance that voting will occur at a
meeting.

When meetings require decisions, members will be notified two weeks in advance and
are requested to acknowledge receipt of the notice. Only active members who have
attended half of the RWMG meetings in the last year (or half since they have joined, if
they are new members) can participate in the voting process. Refer to the MOU
(Appendix A) for more details on the definition of an Active Member.

Some stakeholders are affiliated with several organizations and could serve as the
designated representative for more than one member entity. In these cases, an
individual can only represent one organization when there is a formal vote.

Information for decision making is often gathered by the Coordinating Committee and
Work Groups and then presented to the RWMG. The RWMG may also choose to
conduct joint fact-finding when it needs to make a complex decision. Joint fact-finding
involves a subset of RWMG members working with a consultant or subject-matter
experts to identify and frame the appropriate questions, interpret existing information,
and generate recommendations. A Joint Fact-Finding Protocol is described in the MOU
Refinements (see Appendix A).

Issues related to decision-making can be brought to the RWMG by any member or by
the RWMG staff. They must be included on a meeting agenda (through contact with the
Project Manager) in order to be considered as an ‘action item.” The consensus-building
process is led by a Facilitator, and the conclusions reached are clearly specified in
meeting minutes. Non-members are not entitled to vote on decisions, but are free to
voice opinions, recommendations, and concerns.
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2.7 - Opportunity for Participation

The governance structure provides equal opportunities for participation and helps
ensure a balanced group of members through the following policies and procedures.

Regional Water Management Group — Membership in the RWMG is open to any
agency, organization, or company that signs the MOU and is approved by existing
RWMG members. Membership does not require any financial commitments. The
right to become a member is based primarily on having a local presence in or
around the IRWMP area and an interest in water resources management. The type,
size, or financial status of an organization are not factors. Each member of the
RWMG is given one vote; voting power is not weighted based on size, area, or
financial status.

Coordinating Committee — Any member or interested party can ask to join the
Coordinating Committee. The RWMG must approve a member’s participation on the
Coordinating Committee. Approval to participate is based primarily on having a local
presence in the IRWMP area, an interest in water resources management, and
willingness to do the work of the Coordinating Committee as described in Section
2.4. The type, size, or financial status of an organization are not factors.

General Public — The general public can attend RWMG meeting or contact the
Project Manager or Stakeholder Coordinator via contact information provided on the
RWMG website (http://www.southernsierrarwmg.org). Private individuals are not
allowed to become formal members of the RWMG, but can be added to the list of
interested stakeholders and participate in RWMG meetings. Input from any member
of the general public is considered regardless of their associations or history.

Official Positions

Official positions within the RWMG include a Project Manager, Grantee, Stakeholder
Coordinator, and Meeting Facilitator. The positions have no governance authority and
therefore are not shown in the organization chart (Figure 2.1). Their roles are related to
managing RWMG meetings, stakeholder outreach, and grant contracts.

Project Manager — The Project Manager is responsible for managing the IRWMP
process, maintaining the schedule, and working with DWR on grant administration.
The Project Manager also provides overall leadership, but does not have any
specific authority or special powers.

Grantee — The Grantee is an organization or agency that is assigned, as needed,
to administer grant funds. They are selected by the RWMG based on
recommendations provided by the Grantee Selection Work Group. Each time a new
grant is awarded to the RWMG they have the option to select a new Grantee, or
continue using the existing Grantee. Responsibilities of the Grantee include:

e Administering grant funds;
e Coordinating meetings for the RWMG and Coordinating Committee;
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e Compiling progress reports and pay requests;
e Making meeting notes and notices publicly available; and
e Maintaining a webpage where IRWMP documents can be accessed.

Fiscal oversight of the Grantee is performed by the RWMG and Coordinating
Committee.

Stakeholder Coordinator — The Stakeholder Coordinator is responsible for
organizing RWMG and Coordinating Committee meetings and public workshops.
He/she also takes the lead role in other public outreach efforts including email
notices, print publications, and the RWMG website. His/her responsibility includes
general outreach for the RWMG, and outreach related to specific projects. The
position is assigned by consensus or a vote by the RWMG.

Meeting Facilitator — A Meeting Facilitator provides impartial guidance regarding
the IRWM planning and implementation process, and manages meetings on behalf
of the RWMG. Facilitators are content-neutral, which means they will not advocate
for particular policy or technical outcomes; the facilitators will, however, advocate for
a fair, transparent, effective, and credible dialogue and decision-making process.
Specific duties include:

1. Design meeting agendas in partnership with the Project Manager,
Coordinating Committee, and other RWMG members;

2. Provide guidance on process options and decisions;

3. Review and provide feedback on draft meeting materials;

4. Oversee the preparation of meeting minutes, including action items, key
points of discussion, agreements and decisions; and

5. Serve as a confidant for members who wish to express concerns privately.

The facilitator is in service of the RWMG and will provide equal support to all of its
members. Consultants or stakeholders may fulfill the role of Meeting Facilitator.
When funding is available, the RWMG utilizes the professional facilitation skills of a
hired consultant. When facilitation funding is unavailable, members or interested
stakeholders can volunteer to serve as facilitators. Stakeholder facilitators will be
rotated every six months and facilitators selected through the RWMG decision-
making process. The RWMG will seek formal training for any stakeholder that
serves as a facilitator.

2.8 - Effective Communication

Internal Communication

Communication between members, stakeholders, and RWMG staff is encouraged
during meetings as well as through any direct follow-up via email, phone, or in-person
meetings. The RWMG has an open door policy. Any agency, organization, company, or
individual is free to attend RWMG meetings or directly contact the Project Manager or
Stakeholder Coordinator. The governance structure helps to foster communication
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primarily through the Coordinating Committee, Work Groups, and an open door policy to
the general public. The Coordinating Committee and various Workgroups allow
stakeholders to provide detailed input on RWMG projects and policies, which is then
directly communicated to the decision-making Board, the RWMG.

External Communication

The RWMG communicates with external groups such as other RWMGs, the media, and
the general public. According to the MOU, the Project Manager or other designated
representatives may make public statements on behalf of the Southern Sierra RWMG
as an entity. Generally, other members or interested stakeholders are not permitted to
speak on behalf of the RWMG. The MOU provides a detailed guideline on how member
representatives should communicate with external sources, e.g., communicating
sentiments consistent with their expressions at RWMG meetings, and stating that they
are not speaking on behalf of the entire RWMG.

2.9 - Long-Term Implementation of IRWMP

The Southern Sierra RWMG is relatively new, having been formally organized in 2009.
One of the group’s significant motivations for forming was the ability to secure grants for
the Region. The group also formed out of interest to share information, share ideas,
seek other grant funds, collaborate on projects, educate the public, and promote better
water management.

The group recognizes that funds from any one source may become temporarily or
permanently unavailable at the State’s discretion. The group also acknowledges that
grant applications submitted for these funds may not be successful as the application
process is competitive with other RWMGs. Regardless, the group is committed to
staying active even in the absence of state funding. The group survived several years
without funding, and above all, has demonstrated the value of patience, perseverance,
and the power of maintaining strong relationships among water interests in the Region.
The group is also actively pursuing other funding sources beyond DWR grants (see
Chapter 10 — Financing).

The planning and implementation horizon for the RWMG extends thirty years, to
approximately 2043-2045. However, many Southern Sierra discussions and actions will
be guided by a longer horizon of up to fifty years into the future.

2.10 - Coordination with Neighboring IRWMPs

The RWMG has a unique role since its regional boundaries include the headwaters for
several RWMG'’s in the San Joaquin Valley. The RWMG takes several active steps to
coordinate with neighboring IRWMPs, including:

e Participation in IRWMP ‘Round Table of Regions’ meetings — The Roundtable of
Regions is an ad hoc group of representatives from IRWMP regions around the
State. The group provides a forum for IRWMP practitioners (people working on
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IRWM planning and implementation) to discuss their interests, share information,
and provide recommendations to DWR on the IRWM grant program. This group
holds regular conference calls and occasional face-to-face summits.

e Regularly attend monthly meetings for the Tulare Basin Integrated Regional
Planning Effort — This is a regional collaboration among several IRWMPSs in the
Tulare Lake Basin Hydrologic Region, in which participants discuss inter-regional
topics.

e Attend yearly conferences for the Sierra Water Workgroup — The Sierra Water
Workgroup was formally organized in 2011 to help coordinate and facilitate the
efforts of 11 IRWMP areas in the Sierra Nevada Mountains. Participating groups
that neighbor the Southern Sierra RWMG include the Madera RWMG and Inyo-
Mono RWMG.

e The Region also coordinates activities on a project-by-project basis if projects,
plans or studies are determined to be of specific interest to surrounding IRWM
regions.

The Stakeholder Coordinator plays the lead role in coordinating with neighboring
IRWMPs. Information and ideas gathered at these meetings are shared with the
Coordinating Committee and RWMG. The RWMG has also worked successfully with
the neighboring IRWMPs (Madera, Kings Basin, Kaweah River, Tule, Poso Creek and
Inyo-Mono) to mutually develop reasonable and logical IRWMP boundaries.

More information on coordination with neighboring RWMGs is found in Section 14.7.

2.11 - Coordination with State and Federal Agencies

State Agencies

The California Department of Fish and Wildlife is an MOU signatory, regularly attends
RWMG meetings, and participates in workgroups and the Coordinating Committee. The
RWMG has also worked closely with DWR since the group began meetings in 2008.
The DWR played an important role in helping the group form, identify funding
opportunities, collect data, and implementing a high-priority project - a hydrologic study
for the Three Rivers area through their Technical Assistance Program. DWR has also
provided critical facilitation grants to support RWMG processes and programs. The
RWMG considers DWR a strong ally and hopes to continue its partnership with DWR as
the RWMG implements this plan.

Federal Agencies

Five federal agencies have signed the MOU: Sequoia National Forest, Sierra National
Forest, Inyo National Forest, Pacific Southwest Research Station, and Sequoia & Kings
Canyon National Parks. Because the IRWMP area is comprised of 76% federally
managed lands (Figure 3-7), member participation from these federal agencies is very
important. They have also been active participants at RWMG meetings and in
workgroups.  Other federal agencies are interested stakeholders or have been
contacted by the RWMG to participate, including the US Fish and Wildlife Service, the
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U.S. Army Corp of Engineers, Devils Postpile National Monument, Bureau of Land
Management and Natural Resources Conservation Service.

2.12 - Collaborative Process to Establish Objectives

The IRWMP goals and objectives were established through a collaborative process
including numerous public meetings and workshops, and recommendations from the
Coordinating Committee, Regional Water Management Group, interested stakeholders,
consultants, general public and DWR. The process followed is documented below.

1. Input was solicited on goals, objectives and priorities at numerous public
meetings and workshops from 2009 to 2014.

2. The goals that were summarized in a Draft IRWMP prepared by consultants.

3. A special meeting was held with the Coordinating Committee to discuss the draft
goals and objectives. Suggestions were made to add new goals and refine
existing goals.

4. The revised Goals and Objectives chapter was reviewed and approved by the

Coordinating Committee and RWMG.

The objectives were ranked according to a public survey.

The Draft-Final IRWMP was released for public input. The IRWMP was placed

on the RWMG website and hard copies were sent to MOU signatories. The

IRWMP release was also publicized through email, newspaper notices, press

releases, at a RWMG meeting, and at numerous stakeholder meetings.

7. The final goals and objectives were adopted when the RWMG adopted this
IRWMP.

2.13 - IRWMP Updates

The RWMG will update the IRWMP as needed to satisfy new IRWMP standards
established by DWR, or when substantial changes in the Region merit an update. It is
expected that update will occur every five to ten years. To document ongoing progress,
the RWMG plans to prepare an annual report that will include an updated project list,
progress on current projects, changes to policies and procedures, and other relevant
information that should be included in an IRWMP. These annual reports will be
considered attachments to the current IRWMP and the information will be formally
incorporated when the IRWMP is updated. This will help to formally archive important
information each year and reduce the need for large costly updates every five to ten
years.

oo

Formal updates will follow the same process used to develop this plan, including use of
a Coordinating Committee to review and recommend changes, and a RWMG to formally
adopt the updated IRWMP. Public noticing requirements will also be followed, and an
appropriate amount of public outreach will be provided.

Interim and informal updates will be made as needed, when important information
needs to be documentes. Interim and informal updates will generally be made when
DWR is not requiring an update or has not released new IRWMP standards. These
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updates will be made in a collaborative fashion, similar to the methods used to prepare
this plan. Updated information will be reviewed by the Coordinating Committee, who
will recommend the updates to the RWMG. The RWMG will then adopt the updates,
preferably by consensus. Interim and informal updates will likely be separate
attachments that will be incorporated into the IRWMP when a formal or comprehensive
update is performed.

2.14 - Public Noticing and Plan Adoption

The IRWMP was updated and adopted through a formal public noticing process
according to California Government Code 86066. This included a Notification of
Intention to Prepare an IRWMP in July 2013, and an Intent to Adopt the IRWMP in
September 2014. This procedure is documented in more detail in Chapter 13 -
Stakeholder Involvement.

The IRWMP was formally adopted by the RWMG on November 13, 2014 at a public
RWMG meeting. Appendix B includes a copy of the RWMG resolution adopting the
IRWMP. Member agencies are required to adopt this IRWMP through separate action
by their local governing bodies and provide the RWMG with proof of adoption.
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Chapter 3 - REGION DESCRIPTION

3.1 - Introduction

This chapter describes the physical conditions, water infrastructure, and stakeholders in
the area covered by this Integrated Regional Water Management Plan (IRWMP) area.
The Region is very large (3 million acres), and it is dominated by lands managed by
federal agencies (76%) with 50% of the area being in National Forests. The lower
elevations of the Region are privately owned and contain some of the users and
distributors of the waters that flow from the higher elevations. A challenge for integrated
water management planning in this part of California is to productively bring together,
for the development of mutually beneficial projects, the public land managers who
mostly represent the source waters in this Region with the users and water distributors
who are in several different downstream IRWMPs (Figure 3-2).

The purpose of this chapter is to summarize regional water resources data so all
stakeholders have the necessary background data to participate in regional planning
and decision making. Specific topics that are discussed include:

Regional Water Management Group

Physical and Hydrological Conditions

Watersheds

Infrastructure

Geology and Hydrogeology

Surface Water Resources

Other Water Resources

Water Supply and Demand

Reducing Dependence on Delta Water Supply

Water Quality

Environmental Issues

Potential Effects of Climate Change

Social/Cultural Makeup and Disadvantaged Communities
Major Water Related Objectives and Conflicts

Maximum Opportunities for Water Management Activity Integration

The reader is also referred to the RWMG website (http://www.southernsierrarwmg.ord/),
which also includes information on the Region. The area covered by the Southern
Sierra Regional Water Management Group (RWMG), which is analogous to the area
covered by this IRWMP, will hereafter be called the Southern Sierra Region or simply
the Region. Information provided herein is intentionally regional in nature and not
specific to individual agencies, districts or other entities.
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3.2 - Regional Water Management Group

3.2.1 Members and Interested Stakeholders

The Southern Sierra RWMG is comprised of 18 formal members (MOU Signatories) and
43 interested stakeholders (who participate but are not formal members and have no
voting rights). Following are lists of the MOU Signatories and interested stakeholders

Members (MOU Signatories)

Big Sandy Rancheria

California Department of Fish and
Wildlife

Desert/Mountain Resource
Conservation & Development
Council

Fresno Metropolitan Flood Control
District

Inyo National Forest

Pacific Southwest Research Station,
United States Forest Service
Revive the San Joaquin

San Joaquin Valley Leadership
Forum

3-2

Sequoia and Kings Canyon National
Parks

Sequoia National Forest

Sequoia Riverlands Trust

Sierra and Foothill Citizen’s Alliance
Sierra Club — Tehipite Chapter
Sierra Foothill Conservancy

Sierra National Forest

Sierra Resource Conservation
District

Springville Public Utilities District
Tulare Basin Wildlife Partners
Yosemite/Sequoia Resource
Conservation & Development
Council

Chapter 3
Region Description



Interested Stakeholders

Alta Irrigation District

Buckeye Ranch

California Water Institute

Calnatives Plant Nursery

Central Sierra Watershed Committee
Central Unified School District
Chuckchansi Tribe

Chumash Council of Bakersfield
Coarsegold RCD

Community Water Center

County of Tulare

Deer Creek-Tule River Authority
Dennison Ditch Company

Devils Postpile National Monument
Foothill Engineering

Fresno County

Friant Water Users Authority

Friends of the South Fork of the Kings River
Kaweah Delta Water Conservation District
Madera County

National Resource Conservation Service, Area 3
North Fork Rancheria of Mono Indians
Picayune Rancheria of the Chuckchansi Indians
River Ridge

San Joaquin River Parkway and Trust
Self Help Enterprises

Semitropic Water Storage District
Sequoia Foothills Chamber of Commerce
Sierra Business Council

Sierra Nevada Conservancy

Southern California Edison Company
Southern Sierra Miwok Nation
Sustainable Conservation

The Nature Conservancy

Traditional Choinuymni Tribe

Tulare County Audubon Society

Tulare County Citizens for Responsible Growth
Tulare County Farm Bureau

Tulare County Water Commission

Tule River Indian Reservation

Kings Basin Water Authority

US Representative Jim Costa

WildPlaces
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3.2.2 Regional Boundary

The RWMG sanctioned a Planning Committee that developed and approved Region
boundaries after numerous discussions, evaluations and public meetings. The
boundary of the Southern Sierra RWMG has a common northern border with the
Madera RWMG, with a small overlap, a common southern border with the Kern County
RWMG, boundaries at the crest of the Sierra with the Inyo-Mono RWMG, and western
borders based largely on the boundaries of special districts and conforms to land use
differences.

The Southern Sierra RWMG boundaries, and boundaries of the eight watersheds in the
Region, are shown on Figure 3-1. Below is a discussion on the boundaries and the
rationale for selecting them.

Eastern Boundary
To the east, the Southern Sierra RWMG boundary is defined by the Sierra Nevada
crest.

Rationale: The Sierra Nevada crest (divide) is a hydrologic barrier. Waters flowing to
the west flow through the Region to the foothills and out into the San Joaquin Valley.
Waters to the east of the Sierra crest flow to the eastern Sierras (into the Inyo-Mono
RWMG) and are not hydrologically connected to the Region.

Northern Boundary
To the north, the Southern Sierra RWMG boundary is defined by the upper San Joaquin
watershed.

The upper San Joaquin River Basin is split between Fresno and Madera Counties, but
the river is managed across counties. The issues on either side of the county line are
similar, but contrast sharply with downstream users in intensive agricultural areas
outside of the Sierra Nevada Region. The San Joaquin watershed shares many of the
same issues with watersheds further south in the Region.
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North of the Southern Sierra IRWM Region is the Madera IRWMP which already has an
IRWMP based on the Madera County boundary. The Madera IRWMP and Southern
Sierra IRWMP overlapped in a small area of the San Joaquin River Watershed,
specifically the area south of the river in Madera County. After some analysis, it was
determined that issues emerging from the Southern Sierra RWMG were different from
the Madera RWMG, and that ‘joint management’ of the overlap area would be a logical
and feasible solution, even though overlapping IRWMP areas are discouraged by DWR
(DWR did however approve the overlap). The boundary allows the Southern Sierra
Region to include the entire San Joaquin River watershed south of the River. In
addition, there is a small portion of the upper San Joaquin River Watershed which is
outside of Madera County, and which is not included in the Madera IRWMP Region. In
order to avoid a gap in coverage, the RWMG agreed to include this small area in their
Region. See MOU in Appendix A.

Rationale: the boundary is based lands south of the San Joaquin River. A slight overlap
with the Madera IRWMP, which are coterminous with Madera County boundaries, is
logical and justified.

Western Boundary

To the west, the Southern Sierra IRWMP boundary is found in foothill to valley
transitional areas, and is typically based on the boundaries of existing irrigation and
water districts.

In the Kings River area, the Southern Sierra RWMG boundary extends to the District
boundaries of the Tri-Valley Water District, Orange Cove Irrigation District, and Hills
Valley Water District east of the towns of Orange Cove, Orosi and East Orosi. East of
the City of Fresno, the boundary extends to the boundaries of the Fresno Metropolitan
Flood Control District, International Water District, and Garfield Water District.

Rationale: This boundary was negotiated with the Kings Basin Water Authority (KBWA)
to match the boundaries for their IRWMP group. KBWA's boundary extends along both
banks of the Kings River to the northeast and ends at Pine Flat Dam. This area overlaps
with the Southern Sierra RWMG and was justified by the fact that it incorporates the
Kings River Conservancy’s “Kings Ribbon of Gems” plan. No other overlaps or gaps
between KBWA and Southern Sierra RWMG exist.

In the Kaweah Delta area, the Southern Sierra RWMG boundary extends to the Kaweah
reservoir or the 600-foot contour in the Kaweah River Drainage. Some boundaries
follow the RWQCB irrigated lands program and generally follow surface water-
groundwater usage areas. Specific boundary criteria include the following:

¢ In the aquaculture/Lewis/Avocado area, the boundary will be the 600-foot
elevation contour and squared to section lines; the agriculture north of Elderwood
will be in the Kaweah Delta RWMG.

3-6 Chapter 3
Region Description



Southern Sierra IRWMP

e In Davis Valley, the west side has small, irrigated lands while the east and the
north are rangeland. The boundary will follow section lines in these areas.

= In Dry Creek, the boundary will follow land use: irrigated lands will be part of the
Kaweah Delta RWMG and grazing land will be in the Southern Sierra RWMG.

= In Mehrten Valley, the 600-foot contour will be the guide’ most of the valley will
be in Kaweah Delta RWMG.

= In Yokohl Valley, most of the western valley will be in the Kaweah Delta RWMG
while the eastern portion of the valley will be in the Southern Sierra RWMG.

= In Round Valley, east of Lindsay, the Kaweah Delta RWMG will include a few
small areas east of the Integrated Lands Program (ILP), the boundary will again
be based on land use and squared to the section lines.

Rationale: This boundary was negotiated with the Kaweah Delta Regional Water
Management Group to match their boundaries.

In the Tule River Area, the Southern Sierra Region boundary includes the Tule River
Indian Reservation and down to approximately the 600-foot contour in all forks of the
Tule River and squared to section lines. The Deer Creek Tule River Authority planning
area will follow irrigated lands while the SSIRWMP will follow rangeland.

Rationale: This boundary was negotiated with the Deer Creek-Tule River Authority
Regional Water Management Group to match that Region’s planning boundaries.

Southern Boundary
To the south, the Southern Sierra IRWMP boundary is defined by the Tulare-Kern
County line.

The Kern County Water Agency proposed in January 2009 that the Southern Sierra
RWMG boundary stop at the Kern County line. This would fragment the Kern River
watershed with the upper portion in the Southern Sierra RWMG, and lower portion in
the Kern RWMG. Kern County Water Agency stated that it had performed outreach in
the Kern Valley and had numerous signatories to its MOU in the mountain areas. The
SSIRWMP invited Lauren Bauer, the KCWA representative, to speak during a
Coordinating Committee call after many Southern Sierra RWMG stakeholders objected
to the boundary. The boundary change was approved during a RWMG meeting on April
22, 2009, on the condition that an MOU (See Appendix R) be developed between the
Southern Sierra RWMG and the Kern County RWMG with the following items:

e Collaborate across jurisdictional boundaries to ensure benefits across
watersheds including water quality, water quantity and source projects;

e The two IRWMPs will work collaboratively across jurisdictions, there will be
project-specific consultation and specific cooperation;

e The Kern River Valley Revitalization group will need representation in the
KCWA'’s mountain subregion committee as well as other groups such as Native
American groups; and
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e If the groups in Kern Valley continue to feel that they do not have representation,
they can notify the Southern Sierra RWMG, which will pursue resolution with the
KCWA or Tulare Basin JPA.

Rationale: The boundary is based on the KCWA service area and specific negotiations
with the KCWA.

3.2.3 Internal Boundary Description

The rural lands of the Region are managed by numerous entities including the U.S.
Forest Service (Sierra, Inyo, and Sequoia National forests and Sequoia National
Monument), the National Park Service (Sequoia and Kings Canyon National Parks), US
Army Corps of Engineers, Native American Tribes (Tule River Indian Reservation, Big
Sandy, and Cold Spring Rancherias), non-profit entities, special and public utility
districts, and private landowners. Many of these land managers only engage with each
other on a limited basis or not at all. In order to protect critical water resources in the
SSIRWM Region, increased coordination, collaboration and integration among the land
managers and stakeholders of this Region is essential.

3.2.4 Appropriateness of the IRWMP Region for Water Management

The RWMG held several meetings to discuss the RWMG boundary and consideration
was given to a number of factors including, but not limited to: land use and water
management, political boundaries, water agency service area boundaries, physical
characteristics of the landscape, streams and watersheds, water related man-made
infrastructure, agency service areas, and major governmental ownership such as
national forests and national parks. There was recognition that the area under
consideration did not have a defined groundwater table or basin, and was
predominantly one of fractured granite groundwater sources.

The Region is considered appropriate as an RWMG since it has a strong hydrologic
basis based largely on watershed boundaries and the Sierra Nevada crest. The Region
represents foothill and mountain communities with similar interests, issues and cultures.
The Region also has similar groundwater conditions throughout most of its area. The
area is significantly different than downstream Valley areas that have a higher
population, greater groundwater supplies and abundant agriculture. The Region was
accepted by DWR through the Region Acceptance Process and it has functioned well
so far through RWMG sponsored efforts.

3.2.5 Nearby IRWM Regions

The Southern Sierra RWMG abuts seven different IRWMP Groups as shown in Figure
3-2. The various IRWMP groups have made efforts to coordinate their boundaries as
much as possible, and the Southern Sierra IRWMP only overlaps with the Madera
IRWMP and the Kings IRWMP, as discussed above. The various IRWMP boundaries
inevitably split watersheds for the major rivers and streams. This was unavoidable due
to the overall size of the watersheds and the different focus of different IRWMP groups,
which generally cover mountain or valley areas and are not watershed-based. The
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Southern Sierra IRWMP is unique in the total percentage of federally owned land and
low population density. Some neighbors are substantially different, such as IRWMPs in
the San Joaquin Valley that use large quantities of water for agriculture and include
medium and large-sized cities. However, during boundary discussions, issues that
transcend the planning boundaries of the IRWMP groups were discussed and possible
inter-regional projects were identified. The Southern Sierra IRWMP does not currently
have any major conflicts with other IRWMP groups and hopes to collaborate on future
projects with other groups. Chapter 15 — Coordination and Integration, provides more
details on the similarities, differences and existing relationships with the other IRWMP
Groups.
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3.3 - Physical and Hydrological Conditions

The Southern Sierra Region of California is the fourth largest Integrated Regional Water
Management (IRWM) Region in the state, covering approximately 6,195 square miles
(3,964,800 acres) and includes the foothills and mountain headwater regions of the
Kern, Poso, White River, Tule, Kaweah, Kings, and San Joaquin River (SJR)
watersheds. These watersheds cover the Sierra Nevada portion of Fresno and Tulare
counties, and a portion of the Sierra Nevada in Madera County. The Region’s
boundaries and the major hydrologic features in the Region are shown below in Figure
3-3. The 2013 California Water Plan Update contains important regional information on
water supplies in the Southern Sierra.
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This Region is of great importance to the overall well-being of the state, not only for its
rich ecosystems, natural resources and abundant recreational opportunities, but also as
a main source of water for California’s thriving agriculture, energy production, wildlife
species, habitats and corridors, and domestic water needs. The headwaters and mid-
elevation watersheds of this Region are relatively intact as they are managed almost
entirely for public benefits by federal agencies including the U.S. Forest Service, the
National Park Service, the United States Army Corps of Engineers and others.
Significant and increasing challenges include changing land uses, rapid climate change,
habitat fragmentation, severe air pollution, altered fire regimes, and invasive species
represent stresses on the landscape. In addition, changing population demographics,
wildland/urban interface development, and other land use and natural resource
demands already threaten the traditional working landscapes of the foothills to the
upper reaches of the watersheds.

Meeting these challenges will require significant levels of planning, commitment and
action by the local, tribal, state and federal stakeholders. However, the benefits of
addressing such challenges extend not only to residents and visitors in the Region itself,
but downstream to cities, towns, wildlife refuges and millions of acres of the most
productive agricultural land in the world.

3.3.1 Precipitation

Precipitation in the area varies greatly based on elevation and latitude, and generally
increases with elevation and distance north.  Historically, much of the winter
precipitation occurs as snowfall and provides important water storage for ecosystems
and downstream water users. Climate projections indicate that future winter
precipitation will consist of less snowfall and more rainfall (See Chapter 15 -Climate
Change). Figure 3-4 shows how precipitation varies from 13 to 65 inches/year in the
Region (60 year average 1900-1960). Although dated, this data provides the highest
resolution contours that were readily available, and the data should be fairly similar to
more recent data. The climate in the Region varies from subtropical in the lower
elevations to temperate to subalpine and then to alpine at the highest elevations.
Freezing temperatures are common throughout most of the Region in the winter.
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3.3.2 Wild Fire Risk

Wild fire risk in the Southern Sierra Region ranges from moderate to very high. The
Region is managed by several Federal agencies, local agencies and private owners
with different approaches to reducing and reacting to wildfires. Although land managers
utilize different strategies to reduce fire risk, it is understood that deviation from natural
fire return-intervals has increased the risk of major wildfires, with great potential for
ecosystem and economic impacts to the forests, watershed and local communities.
Severe fires can reduce water quality and increase flooding, erosion, mass wasting and
siltation of surface water bodies. High intensity wildfire also reduces a forest’s ability to
retain its snowpack; after a fire snowmelt can occur too early in the year to be useful to
local water needs.

Fire risk is one of, if not the most, critical issue facing the Southern Sierra Region. The
Sierra Nevada watersheds, including the Southern Sierra Region are a primary source
of the State’s water supplies. Therefore the health of these watersheds is crucial to a
sustainable yield of water supply, not only with this Region, but within the State as well.
Currently foothill and mountain watersheds are largely heavily forested with overgrown
stands of trees and brush that have not burned in many years, thereby raising risk of
catastrophic, stand-destroying wildfires such as the McNally Fire of 2002 in the
Southern Sierra Region or the Rim Fire of 2013 in the Yosemite-Mariposa Region.

Fire is a natural part of the Sierra ecosystem; historically, fires burned frequently at low-
intensity, removing excess fuel and thinning vegetation with little long-term impact to
people or wildlife. Over 100 years of fire suppression, however, has resulted in
overgrown and unhealthy forests susceptible to large, catastrophic wildfires resulting in
the following problems: loss of vegetation exposes soil to erosion; runoff may increase
and cause flooding; sediments may move downstream and damage houses or fill
reservoirs, degrade surface water quality, put endangered species and community
water supplies at risk; and increasing acreage of ground stripped by catastrophic fires of
all water holding vegetation will result in increases in flood potential, as well. The Forest
Service Burned Area Emergency Response (BAER) program addresses these
situations with the goal of protecting life, property, water quality, and deteriorated
ecosystems from further damage after the fire is out.

The numerous other fires occurring throughout foothill and mountainous areas of the
Sierra Nevada during the summers of 2013 and 2014 seem to be an indicator of the
increasing frequency and intensity of fires occurring in the Southern Sierra Region (e.g.
Aspen Fire (2013) and French Fire (2014). Public expenditures for fire suppression rise
with increasingly catastrophic fire events. Over 50% of the Forest Service’s annual
budget is used for fire suppression. Shifting more funds to forest restoration and fuel
reduction projects would proactively reduce fire risk, improve forest health, and likely
increase water vyield and quality from forested land (see Practice Resource
Stewardship, Section 5.7).
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Southern Sierra Region federal land management agencies are beginning to shift their
focus to prescribed fires to manage wildfires, which may have greater effects on both
forest and watershed health and significant benefits to water management.

Figure 3-5 shows the level of fire risk in 2008 prior to several years of drought. It
should be noted that most climate models indicate an increasing level of wildfire risk
with increasing temperatures, reduced precipitation, and an increase in mortality of
foothill and mid elevation forests (see Chapter 16 — Climate Change).
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3.3.3 Population, Demographics and Visitation

Approximately 34,000 residents live in this Region concentrated in several communities
and tribal areas including Shaver Lake, Prather, Squaw Valley, Millerton/Friant, Big
Sandy, Cold Springs, Table Mountain Rancherias and Tule River Indian Reservation,
Springville and Three Rivers. Figure 3-6 depicts the population density as reported in
the 2010 federal census. The entire Region has a low population density, but higher
population densities are found in several Cities in Valley areas near the western
boundary.

Several important resort communities are also present including Huntington Lake,
Shaver Lake, Hume Lake/Lakeshore, Silver City, Wilsonia and others. The balance of
the population is spread throughout the Region in small pockets and individual rural
residences. Most residences utilize the limited and variable (quantity and quality)
supplies of groundwater pumped from fractured rock aquifers, a limited resource that is
not yet fully understood.

Sequoia and Sierra National Forests,
Sequoia and Kings Canyon National
Parks, and Devils Post Pile National
Monument cover much of the Sothern
Sierra Region, all of which are
managed by federal agencies with
different mandates but with many
common goals. Important and critical
resources like the Giant Sequoia
groves, mountain meadows, geologic
resources, abundant and unique flora
and fauna are present within the
Region. Over two million visitors per e A Y o
year are drawn to these features and Fishing on the Tule River
many stay in local hotels, resorts,

camps and campgrounds. This visitation is critical to the economic welfare of the
Region yet places a large burden on the Region’s poorly developed water supplies and
infrastructure and limited ability to treat and dispose of wastewater. With the exception
of a few small community wastewater systems and those present in Sequoia and Kings
Canyon National Parks, a majority of areas use septic systems and the wastewater is
only partially treated and disposed in septic tank/leach field systems, many near vital
surface water bodies.
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3.3.4 Land Ownership

Figure 3-7 depicts land ownership in the Region, and Figure 3-8 details public versus
private ownership. The Region is dominated by land under federal agency management
(76%); the Forest Service followed by the National Park Service are the two largest land
managers. Only 23% of the Region is in private ownership, and 1.4% is tribal land. The
western foothill region is largely privately owned, but the interior is primarily owned by
Native American Tribes and the Federal government including the National Forest
Service, National Park Service, Bureau of Land Management, and other federal
agencies. Private lands are largely ranches and conservation areas owned by non-
profit groups. There are four federally recognized Native American Tribal Reservations
or Rancherias in the Region: Big Sandy, Cold Springs, Table Mountain and Tule River.
These tribes, and tribes in neighboring IRWMP regions, are shown on Figure 3-9.
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3.3.5 Dams and Reservoirs

An established network of over 30 dams and reservoirs provides water storage, flood
control, energy and infrastructure protection for the Southern Sierra Region and the
Southern San Joaquin Valley. These dams supply 1,700 megawatts (MW) of
hydroelectric power, and provide annual storage of over 2,500,000 acre-feet of water.
When released, the water is a critical component of the Region’s scenic resources,
water-dependent wildlife, a significant portion of the Central Valley’'s agricultural water
supply, and groundwater recharge efforts. Maintaining, protecting, and preserving the
water supply and quality of the Southern Sierra Region’s water is of critical importance
to the goals and objectives in this IRWMP. A list of dam and reservoirs with information
concerning power production is presented in Appendix C — Dams and Reservoirs in
the Southern Sierra.

3.3.6 Domestic Water Supply

Water for the Southern Sierra Region is a combination of groundwater and surface
water that is delivered by a combination small rural systems and open ditches, flumes,
and pipes and primarily by private wells. The majority of the population relies on
groundwater for domestic use, because most of the surface water rights are held by
agencies in the San Joaquin Valley. Local water agencies continue to evaluate
improved methods to conserve water while preserving the rural and historic
characteristics of their raw water delivery systems. In areas served by water agencies
extensive end user water conservation efforts have also been implemented over the
recent years. For residences, communities and other users dependent on well water a
heightened level of awareness of falling water levels, fractures running dry and
diminishing water quality has resulted in an urgency to improve water knowledge,
supply and quality. Figure 3-10 shows the known water purveyors in the Region. The
large number and variety of purveyors provides many challenges for the development of
projects that impact large numbers of the population. Most of the water purveyors are
small, and are managed and operated by a single part-time staff member or volunteer
Board of Directors. These small water agencies/companies have difficulty participating
in the RWMG due to their limited staff and resources and the large geographic area

Groundwater resources within this Region are scarce and generally not a reliable
source of long-term significant water supplies, though a majority of the population relies
on well water. Wells can also be subject to water quality problems. There are limited
opportunities for water resource movement across landscapes due a lack of
interconnectedness between fractures systems as indicated by incised canyons of the
watersheds. Therefore many of the traditional water management options identified in
Bulletin 160-09, such as water transfers and conjunctive use projects, are not possible
or produce little benefit within the Region.

The Department of Water Resources (DWR), on behalf of the RWMG, conducted an
evaluation of published data and prepared a preliminary technical presentation
concerning the potential water supply and the local demand in the Three Rivers area. A
summary of the work is discussed in Chapter 11 — Technical Analysis.
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3.3.7 Vegetation

Figure 3-11 shows the vegetation communities in the Southern Sierra Region. Most of
the Region is covered in wildland vegetation and very little is developed for urban uses
or agricultural crops, although agriculture still represent a significant portion of the local
economy. A large portion of the foothills is used for grazing. Vegetation includes
herbaceous plants and woodlands at lower elevations and transition up to hardwoods,
chaparral and then coniferous plants at higher elevations. The crest of the Sierra is
above the treeline and has alpine or no vegetation.

Ranching in Foothill Area
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3.4 - Watersheds

The Southern Sierra boundary include the foothills and mountain headwater regions of
the Kern River, Poso Creek, Deer Creek, White River, Tule River, Kaweah River, Kings
River, and about half of the San Joaquin River watersheds. These watersheds, shown
in Figure 3-1, cover the Sierra Nevada portion of Fresno and Tulare counties, and a
portion of Madera County. Within the Region, water generally flows from the crest of
the Sierra Nevada mountain range in the east towards the Tulare Basin in the west. The
streams flow from high mountain lakes, meadows, snowfields and a few glaciers, out of
deeply incised watersheds with extensive coniferous forests in the mountains, through
foothill regions with brush and annual grasslands. In the foothills lay the majority of the
large dams. As previously discussed, there are few population centers in the Southern
Sierra; however, most of the population in Madera, Fresno, and Tulare counties is
centered in the Valley portions of the counties outside of the Region.

Some principal stressors common to all of the watersheds include:

Water
¢ Human demands for groundwater and surface water
Lower than historical in-stream flows
Wells in floodplains dewatering streams
Impaired water bodies (see Table 3.1)

Land Use
e Impacts of changing land use on water quality and quantity
e Land use impacts on native species
e Erosion from forest roads

Fire
e Increase in intensity of wildfires due to fuel buildup
e Wildfire impacts on water quality and water yield

Flooding
e Downstream flooding after wildfires

e Downstream flooding during high water events

Ecosystems
Invasive species

Lack of wildlife connectivity corridors
Grazing management along stream courses
Littering along waterways

Other
e lllegal marijuana cultivation
e Reduced water quality as a result of recreational activities
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All of these watersheds could benefit from projects designed to achieve multiple
objectives such as: implementing strategic plans for local water agencies, meadow
restorations, fuel breaks and fuel treatments, improved fire management,
comprehensive water studies, ecosystem restoration and invasive species removal.

Below are general descriptions of the watersheds in the Southern Sierra Region and
their water management portfolios. A watershed map is provided for each major River
or Creek that shows hydrologic features, population centers, and land ownership.

3.4.1 San Joaquin River Watershed

Geography
The watershed of the San Joaquin River (SJR) is shown on Figure 3-12. The

watershed covers an extensive portion of the southern Sierra Nevada (see Figure 3-1).
The total watershed area is 1,700 square miles with about 1,130 in the RWMG area.
The average annual inflow to the reservoir is about 1.8 million acre-feet. The lower part
of the watershed includes the areas near Millerton Lake at 340 feet median sea level
(msl). The eastern boundary follows the Sierra crest at elevations around 14,000 feet.
Outside of the Southern Sierra Region, the San Joaquin River flows east and north to
the Delta. Over 20 towns, villages and communities lie within the SIJR watershed, many
of which provide some level of water or sanitary service.
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Stakeholders
Stakeholders in the SJR watershed within the Southern Sierra Region include:

e Sierra Resource Conservation District

Southern California Edison

Pacific Gas & Electric

Fresno County

Various ditch companies

The New Auberry Water Association

National Park Service — Sequoia and Kings Canyon National Parks
Sierra National Forest

e US Bureau of Reclamation

e California State Parks - Millerton Lake State Recreation Area
e More than 23 named towns or communities

Watershed Stressors

The SJR watershed is under pressure from many directions both natural and human
induced. Increasing population together with a sparse water supply provide difficult
conditions for local development. Residential wastewater treatment is almost
completely accomplished through individual septic tank and leach field, with few
community-wide systems. The watershed also experiences the common stressors
listed in Section 3.4.

Public and Private Management Efforts

This watershed has the greatest level of water management (planning and
implementation) in the Southern Sierra Region, by both public and private agencies.
These efforts include the following:

e Groundwater management planning by the Sierra Resource Conservation District
(RCD) in the Auberry/Prather area

e The Upper San Joaquin River Watershed assessment

Historic watershed coordination (there is no current watershed coordinator, but

for several years the Department of Conservation funded one)

Groundwater contamination studies

The Millerton Area Plan

Fresno and Madera County General Plans

Madera IRWMP (the Madera RWMG and the Southern Sierra have an MOU

designed to promote co-management of the upper SJR Watershed)

Dinkey Creek Collaborative Forest and Landscape Restoration Project

Sierra National Forest’s Forest Management Plan

Sequoia and Kings Canyon National Parks General Management Plan

Sierra Nevada Conservancy’s regional analyses and public symposia

Meadow ranking on Sierra National Forest watershed improvement database

Southern California Edison Forest Management Plan

Various public and private timber harvest plans
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e Willow Creek Forest Collaborative

Historic and On-going Research

There are several past and on-going research projects in the SJR watershed, including:
e Long-term research at the USFS’s San Joaquin Experimental Range

Meadow restoration in the Sierra National Forest

Southern California Edison’s Land Management Plan and Timber Harvest Plans

Prescribed fires on private and national forest lands

Sierra RCD’s groundwater investigation

3.4.2 Kings River Watershed

Figure 3-13 illustrates the Kings River watershed. The Kings River watershed is located
just south of the San Joaquin River watershed, and north of the Kaweah River and Kern
River watersheds. The watershed covers an area of about 1,850 square miles. The
difference in elevation within the RWMG area is about 600 feet in the foothills up to
14,200 feet at the crest of the Sierras. The upper reaches include Sequoia and Kings
Canyon National Parks. The average annual inflow to Pine Flat Reservoir is about 1.7
million acre-feet/year.

Sixty-five miles of the Kings River was classified as a Wild and Scenic River by a
Congressional Act in 1987. Mill Creek, an important tributary to the Kings River, is
located approximately 35 air miles southeast of Fresno, California. This watershed
contains the Mill Flat Critical Aquatic Refuge (CAR) which supports the Western Pond
Turtle and native fisheries. It provides water for municipal, agricultural, contact and non-
contact recreation, and both warm and cold water fisheries. Communities reliant on
Kings River surface water include the Cities of Fresno and Clovis. Other communites
rely on groundwater from the Kings River watershed; these include Sanger, Reedley,
Selma, Parlier and Kingsburg.

A main concern in this watershed is sediment contributions from roads to streams.
Watershed inventory work has been completed and shows a significant amount of
sediment delivery from the road system that lies within this watershed. Specific road
maintenance activities such as, road drainage reconstruction (culvert replacement,
over-side drainage repair, etc.), and road decommissioning work was identified in the
USFS watershed prioritization process and is needed within this watershed both for
watershed restoration and for the beneficial downstream impacts to municipal
watersheds, agriculture, recreation and fisheries.
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Figure 3-13 Kings River Watershed Map
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Stakeholders

Stakeholders entities in the Kings River Watershed include:
e Army Corps of Engineers

FMFCD

Sierra RCD

Sierra National Forest

Sequoia National Forest

Southern California Edison

Pacific Gas & Electric (PG&E)

ditch companies

Friends of the Kings River

Kings River Conservation District

Kings River Conservancy

Kings River Water Association

pKings Basin Water Authority

National Park Service

Watershed Stressors

The Mill Flat Creek subwatershed has been classified as “Functioning at Risk” (FAR) by
the USFS. The FAR designation is attributed to wetland or riparian areas that are
functional but an existing soil, water or vegetation component makes it susceptible to
degradation®. The watershed also experiences the common stressors listed in Section
3.4.

Public and Private Management Efforts

Existing water management planning includes:

Forest Management Plans of Sierra and Sequoia National Forests
Sequoia and Kings Canyon National Parks General Management Plans
Fresno County’s general plans

Sierra Nevada Conservancy’s regional analyses and public symposia

On-going Research
On-going public involvement in the Kings River watershed includes:
e Sierra RCD’s work on a groundwater management plan for eastern Fresno
County
e Kings Basin Water Authority’s IRWM planning
¢ Kings River Conservancy’s watershed protection and planning

Research in the watershed includes:
e The Pacific Southwest Research Station’s Kings River Experimental Watersheds

! http://www.cnhp.colostate.edu/download/documents/2004/South_Park_BLM_Wetlands_Survey.pdf
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e National Science Foundation’s (NSF) Southern Sierra Critical Zone Observatory
(SSCz0)

¢ Kings River Conservation District research on the Kings River watershed

e Fresno State University research on the Kings River watershed

e Fresno State University’s graduate research on aquatic species and the effect of
riparian areas on water quality

e Research by the Sierra Nevada Conservancy

3.4.3 Kaweah River Watershed

The Kaweah River watershed is shown on Figure 3-14. The Kaweah River watershed
is located just south of the Kings River watershed, and is in the geographic center of the
Southern Sierra Region. The majority of the upper watershed is included in the
Southern Sierra Region (917 out of 938 square miles). The difference in elevation
within the IRWM area is about 600 feet in the foothills up to 12,400 feet at the eastern
end. The upper reaches include Sequoia and Kings Canyon National Parks.
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Figure 3-14 Kaweah River Watershed Map
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Stakeholders
Stakeholders in the Kaweah River Watershed include the following:

US Army Corps of Engineers

Kaweah Delta Water Conservation District
Tulare County Resource Conservation District
Southern California Edison

Various ditch companies

Alta Acres Water Association

Three Rivers Community Services District
Sequoia and Kings Canyon National Parks
Sequoia National Forest

Bureau of Land Management

Watershed Stressors

The watershed experiences the common stressors listed in Section 3.4.

Public and Private Management Efforts

Following are lists of collaboration and public involvement, data collection and sharing,
and on-going projects in the Kaweah River watershed:

Collaboration and Public Involvement

Sequoia and Kings Canyon National Parks NEPA processes and symposia
BLM — Caliente Management Plan
Tulare Lake Basin DAC Pilot Study

Data Collection and Sharing

Sequoia Riverlands Trust’s land protection planning, well water-level monitoring,
and evaluation of watershed impacts of grazing

National Park Service’s frog restoration via trout removal in high elevation lakes
Cahoon Meadow Restoration Planning Project

Tulare County’s Three Rivers Community Plan

Flyfishers for Conservation’s Big Meadows Restoration Project’s groundwater
and insect data monitoring

Sierra Nevada Conservancy’s regional analyses and public symposia

Southern Sierra Partnership’s climate change adaptation program

On-going Projects

Surface water monitoring by Three Rivers CSD

Halstead Meadow Restoration Project

Velvetgrass Removal Project in Sequoia National Park and Sequoia National
Forest

Three Rivers CSD’s groundwater monitoring
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e Sequoia Riverlands Trust’s ecological restoration of an abandoned rock quarry in
Dry Creek

On-going Research
No information available.

3.4.4 Tule River Watershed

Figure 3-15 shows the Tule River watershed. The Tule River watershed is located just
south of the Kaweah River watershed and north of the Deer Creek watershed. The
watershed covers an area of about 400 square miles. A significant portion of the
southern end of the watershed is governed by the Tule River Indian Reservation. The
watershed does not reach the crest of the Sierras. The difference in elevation within the
RWMG area is 500 feet in the foothills up to 10,200 feet in the eastern end.
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Figure 3-15 Tule River Watershed Map
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Stakeholders
Stakeholders in the Tule River watershed include:
e US Army Corps of Engineers
e CalFire
e Southern California Edison
e Tulare County RCD
e various ditch Companies
e Springville PUD
e Sequoia National Forest
e Tule River Indian Reservation

Watershed Stressors

Local watershed stressors include high demand for water supplied in the Springville
Public Utilities District and Tule Indian Reservation. The watershed also experiences
the common stressors listed in Section 3.4.

Public and Private Management Efforts
Following are lists of water management planning, data collection and sharing, and on-
going projects in the Tule River watershed:

Water Management Planning

Forest Management Plan of Sequoia National Forest

Tulare County General Plan

Sierra Nevada Conservancy’s regional analyses and public symposia
Sequoia National Forest’'s NEPA processes

Data Collection and Sharing

An example of data collection and sharing in this watershed is the climate change
adaptation and ecosystem benefits work being completed by the Southern Sierra
Partnership.

On-going Projects

e Southern California Edison’s Tule Flume Replacement Project

e Partnerships among Wild Places, USFS, and Community Services and
Employment Training (CSET) to monitor river areas and clean up trash

e An education program with language interpreters about litter clean up and
stewardship of river resources

e Marijuana eradication on Tule River Indian Reservation

¢ Long Meadow Restoration Planning Project

On-going Research
Ongoing studies in this watershed include the Forest Service’s streams and water yield
research.
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3.4.5 Southwestern Watersheds

Figure 3-16 shows the watersheds for Deer Creek, Poso Creek and White River
(Southwestern Watersheds). These three watersheds are in the same geographic
vicinity, cover relatively small areas in lower elevations, and are therefore collectively
shown on the same map. Each watershed will be discussed separately below.
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Figure 3-16 Southwestern Watersheds Map: Deer Creek, Poso Creek

3-42

Chapter 3
Region Description



Southern Sierra IRWMP

3.4.6 Deer Creek Watershed

Geographic Setting

Figure 3.16 shows the Deer Creek watershed. The Deer Creek watershed is located
just south of the Tule River watershed and north of the White River watershed. The
watershed is fairly small and covers only 125 square miles. The watershed elevation
ranges from 560 feet to 8,300 feet msl.

Stakeholders
Stakeholders in this watershed include:

e Tulare County RCD

e PG&E

e Sequoia National Forest
e Deer Creek Hydroelectric

Watershed Stressors
The watershed experiences the common stressors listed in Section 3.4.

Public and Private Management Efforts

Data Collection and Sharing Activities
e Sierra Nevada Conservancy’s regional analyses and public symposia
e Tulare County General Plan
e The Southern Sierra Partnership’s work on climate change adaptation and
ecosystem services
e Forest Service’s stream conditions inventory
e Regional Water Quality Control Board’s sampling for impaired water bodies

Existing Water Management Planning
e Sequoia National Forest’s Forest Management Plan
e Tulare County’s General Plan

Ongoing Projects
e Restoration along Deer Creek at the Moure Preserve
e Restoration, invasive species removal, and riparian fencing along Tyler Creek

On-going Research
The National Park Service is conducting a western pond turtle study throughout the
southern Sierra, including some private ranches on Deer Creek.

3.4.7 White River Watershed
Geographic Setting
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Figure 3.16 shows the White River watershed. The watershed is located just south of
the Deer Creek watershed and just north of the Poso Creek watershed. The watershed
is fairly small and covers only 135 square miles, with 118 square miles included in the
Southern Sierra Region. The watershed elevation ranges from 580 feet to 8,300 feet
msl.

Stakeholders
Stakeholders entities in the White River Watershed include:
e Tulare County RCD
e Southern California Edison
e Ditch companies
e US Forest Service

Watershed Stressors
The watershed experiences the common stressors listed in Section 3.4.

Public and Private Management Efforts
Collaboration and public involvement activities include:
e USFS NEPA processes
BLM — Caliente Management Plan
Tulare County General Plan
Sierra Nevada Conservancy’s regional analyses and public symposia
Sequoia National Forest’s Forest Management Plan

On-going Research
Data collection and sharing activities include:
e Southern Sierra Partnership’s climate change adaptation and ecosystem
services work
e Sequoia National Forest’s stream condition inventory

3.4.8 Poso Creek Watershed

Geographic Setting

Figure 3-16 shows the Poso Creek watershed. The watershed is located at the
southwestern corner of the Southern Sierra RWMG area. Only a small portion of the
watershed is in the RWMG area. The total watershed area is 268 square miles with
only 20 square miles in the RWMG area. The water flows south into the Kern County
IRWMP area.

Stakeholders
Capacity to enhance the water management portfolio is very limited in the Poso Creek
Watershed. Stakeholders in this watershed include:

e Kern County RWMG

e Kern County Water Agency

e Tulare County RCD

e Southern California Edison
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e Sugarloaf Mutual Water Company

Watershed Stressors
The watershed experiences the common stressors listed in Section 3.4.

Public and Private Management Efforts
Existing water management planning in this watershed includes:
e Sequoia National Forest’s Forest Management Plan
e Tulare County General Plan
e Sierra Nevada Conservancy’s regional analyses and public symposia

On-going Research
Data collection and sharing activities include:

e Southern Sierra Partnership’s climate change adaptation and ecosystem
services work

e Sequoia National Forest’'s stream condition inventory

3.4.9 Upper Kern River Watershed

Geographic Setting

Figure 3-17 illustrates the Upper Kern River watershed in the RWMG area. The
Southern Sierra Region includes the upper portion of the Kern River Watershed, with
the lower portion falling under the Kern County IRWMP. The watershed is located at
the southeastern corner of the Southern Sierra RWMG area. The total watershed area
is 2,074 square miles with the upper 1,553 square miles in the RWMG area. The
elevations within the RWMG area are 2,800 feet on the western end up to 14,500 feet
on the eastern end, which is the crest of the Sierras.

3-45 Chapter 3
Region Description



Southern Sierra IRWMP

_) ® Town/Vilage Southern Sierra
¥  Dam Regional Water

D Upper Kern Watershed Management Group

7N\ Major Road Upper Kern River

I LekeReservor Watershed Map

River/Stream
“\_ Highway

D County

Southern Sierra RWMG

Sequoia- *
Kings Canyon
NP

Mineral
King

Owens Lake Watershed
(Dry) } Index
4 San
Joaquin
Kings River
Q 4
Y Olancha " -—
iz .

%.
‘%0'/
‘p@ Deer Creek
3 o
z White River
o)
Carth g, Poso Creek 4
Nelso g -
el Ponderosa ‘:%
2
Sequoia NF [ b
; Pt EEE] Public Lands by Agency
E/ ». S Kennedy Bureau of Land Management
f‘i\ S Meadows Bureau of Reclamation
Eapiiohnsoncals =~ CA Fish and Wildife
y { CA Parks and Recreation
Roads End

CA State Academic Institution
Department of Defense

Misc Local

National Park Service

State Lands Commission

¢ Tulare Co. USDA Forest Service

s ___|——— Unclassified

Private Land Conservation
Kern Co. I Tribal Lands

Ca’’Hot
Springs

i @ Camp Owens
g ® Kernville
Sierra ‘./ y

- Wofferd Heights Canebrake

Lake Isabella
Weldon Onyx

Public Land Ownership data from
California Resources Agency Legacy

. Indian Wells Project. Towns and Dams from U.S.
_o—u Seq uoia Board on Geographic Names.
Bella Vista NF Additional dams from National

South Lake

o Inventory of Dams.
Squirrel Mountain Valley

SOUTHERN
SIERRA

o —

S | O 3 6
REGIONAL WATER L m—
MANAGEMENT GROUP MI|eS

Figure 3-17 Upper Kern River Watershed Map

3-46 Chapter 3
Region Description



Southern Sierra IRWMP

Stakeholders
Stakeholders in the watershed include:

e US Army Corps of Engineers

e California Audubon Society

e Desert and Mountain Resource Conservation & Development Council (RC&DC)
California Department of Fish and Game

Tehachapi RCD

PG&E

Cal Water

Various ditch companies

Kern County Water Agency

Native American Tribes

The Southern Sierra RWMG and the Kern County RWMG collaborate to co-manage the
watershed.

Watershed Stressors
The watershed experiences the common stressors listed in Section 3.4.

Public and Private Management Efforts
On-going work for the Kern River Watershed includes:

e Existing water management planning including the Sequoia National Forest’s
Forest Management Plan, Tulare and Kern Counties General Plans, and
California Department of Fish and Wildlife's Fishery Management Plan.

e Sierra Nevada Conservancy’s regional analyses and public symposia

e Collaboration/public involvement activities include Kern County’s IRWMP effort,
Sequoia and Kings Canyon National Parks General Management Plan and other
NEPA processes, USFS NEPA processes, BLM — Caliente Management Plan,
Tulare County’s General Plan, and the Upper Kern Recreation Management
Plan.

On-going Research
Data collection and sharing activities include:

e The Southern Sierra Partnership’s climate change adaptation and ecosystem
services work;

e Sequoia National Forest’s stream inventory assessment and watershed yield
work;

e Water quality sampling in the Upper Kern Watershed by the Watershed
Coordinator.

Studies and research activities include USFS recreation planning, water quality
sampling, and fishery management for golden trout.

3-47 Chapter 3
Region Description



Southern Sierra IRWMP

3.5 - Infrastructure

3.5.1 Major Water Related Infrastructure

The Region includes significant man-made water resource facilities that export water to
other (downstream) areas for consumption, recreation and wildlife habitat. The San
Joaquin River at Friant Dam is diverted for irrigation via the Friant-Kern Canal south as
far as Kern County and a lesser amount is diverted by Madera Irrigation District and
Chowchilla Water District through the Madera Canal. Southern California Edison
operates Edison, Florence, Huntington, Shaver and Redinger Lakes, and Mammoth
Pool Reservoir in the San Joaquin River watershed. PG&E also operates two large,
high elevation reservoirs in the Kings River Drainage: Courtwright and Wishon. The US
Army Corps of Engineers operates the Pine Flat Dam in the foothills of Fresno County.
The Army Corps of Engineers also operates dams on the Kaweah and Tule Rivers in
the Southern Sierra Region. Refer to Appendix C for a detailed list of these and other
dams, reservoirs and their hydroelectric capacity.

3.5.2 Flood Management Infrastructure

Heavy winter rainstorms, spring snowmelt, remnants of Pacific hurricanes, high-intensity
non-tropical storms, and landslide dam failures make the potential for flooding a
widespread issue in the Southern Sierra Region. During storms, ten to twenty inches of
precipitation could fall over a single watershed, creating peak flows in excess of 50,000
cubic feet per second in major rivers. Spring snowmelt causes locally and regionally
significant peak flows nearly every year after hot weather. Remnants of Pacific
hurricanes could also create flooding through locally intense precipitation events,
although they are rarer. High intensity non-tropical storms can also produce large
amounts of precipitation. These storms are usually called cloudbursts and cause flash
floods overwhelming drainage systems and potentially creating water quality problems.
Although they could be typically thought of as summer storms, these could happen any
time of the year. The Region does not have typical floodplains like the San Joaquin
Valley where vast areas can be inundated with shallow water. However, the intense
storms described above can cause significant damage in the vicinity and any brook,
stream or river.

Preparing for future floods is an important aspect of regional water management that
will need to be further analyzed and mapped. Flooding is expected to be exacerbated
by climate change because of greater storm and precipitation intensity, more rain on
snow events and more rapid runoff and higher landslide risk.

Landslides are significant sources of flood-related damage and risk in the Southern
Sierra. Steep slopes in narrow, incised or broad canyons with narrow bottoms and
dramatic elevation gradients characterize the Region. Thus, landslides can form
landslide dams, some as high 400 feet tall, blocking a river and impounding significant
flood waters. Landslide dams could result in a 200 foot high wall of water, such as the
one that came out of the Kern Canyon in Bakersfield during New Year’s Day in 1868.
Thus, landslide risk in the river corridors is linked to flood risk. Areas with high landslide
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risk should be mapped and contingency plans constructed for areas with high landslide
and flood risk. Prominent areas with great flood potential because of the landslides
include the Kings River Watershed (especially in and around the Cedar Grove Area),
the Kern River Watershed, and the Kaweah Watershed (especially in and around the
town of Three Rivers, where much of the private property is located near the River
corridor).

Strategies such as watershed protection, forest restoration, riparian/floodplain
restoration and protection, risk analysis and mapping, and contingency planning can
help to mitigate flood risk and minimize damage caused by inevitable flooding.

Much of the Sierra Nevada is covered with forests that are dramatically denser than
before fire suppression policies led to extinguishing all wildfires over a hundred years
ago. Today’s denser forests are more prone to experiencing high severity fire in which
most trees are killed and forest litter is consumed. This can lead to soil erosion,
reduced ability of forests to absorb precipitation, and increased risk of flooding (Sierra
Nevada Watershed Ecosystem Enhancement Project website).

A detailed summary of flooding in the Tulare Lake Basin and Southern Sierra
watersheds is provided in “Floods and Droughts in the Tulare Lake Basin” (Austin,
2012). The report provides details on floods and droughts going back several hundred
years, and has an extensive bibliography of other studies and reports. This report is
currently being updated.

3.6 - Geology and Hydrogeology

3.6.1 Regional Geology

A brief synopsis of the Southern Sierra geology is included here in order to understand
the significant role that the area’s geology plays in developing an integrated approach to
regional water management. The Southern Sierra Region lies almost entirely within the
southern half of the geomorphic province of California known as the Sierra Nevada
Province-basically the Serra Nevada Mountains and foothills from south of Bakersfield
to north of Chico. Generally, the Sierra Nevada Province is bounded on the east by a
series of north to northwestward trending normal faults collectively known as the
eastern Sierra Fault system which are the most westward faults in the extensional Basin
and Range geomorphic province, on the west by the alluvial deposits of the San
Joaquin/Sacramento Valley, on the north by the southern extension of the Cascade
Range Province (Modoc Plateau), and to the south by the Garlock Fault which marks
northern boundary of the Mojave Dessert geomorphic province.

Geologically recent, i.e., late Cenozoic, uplift along the eastern Sierra Fault system
accounts for the steepness of the eastern front of the Sierra Nevada Mountains. Uplift
along the eastern Sierra fault system has been accompanied by westward tilting of the
Sierran block which has lead to the gently sloping western slope of the Sierra Nevada
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Mountains. This period of mountain building, known as an orogeny, is still happening
today. Tectonic uplift and the subsequent mountain building was greater in the southern
portion of the Sierra Nevada Mountains, and in the Southern Sierra Region has lead to
the formation of the state’s highest mountain peak, namely Mt. Whitney and 10 other
mountain peaks that reach elevations above 14,000 ft (Harden, 2004). Multiple periods
of alpine glaciations, the most recent being between 20,000 to 160,000 years ago, have
carved the high Sierra into the spectacular landscape seen today. This fortunate
location of California’s highest mountains and the high average elevation of the crest,
are the main reason that the major rivers in the Southern Sierra have relatively high
annual discharge.

While the Sierra Nevada Mountains are relatively young, the rocks from which they are
dominantly composed are much older. According to the 2010 version of the Geologic
Map of California there are 24 different rock types mapped in the Southern Sierra
Region. These rocks types fall into 4 broad categories including granitic rocks,
sedimentary rocks and deposits, volcanic rocks, and metamorphic rocks. For more
detailed information on the geology of the area the reader is referred to the 2010
version of the Geologic Map of California (DWR, 2010). The descriptions below are
meant to provide a general understanding of the type and distribution of the various rock
types in the Southern Sierra (Figure 3-18).
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Granitic Rocks

Granitic rocks are by far the most abundant rocks and underlay about 79 percent of the
Region. The majority of the granitic rocks are Mesozoic (80 to 210 Ma) in age and
consist of granite, quartz monzonite, and quartz diorite, with considerably lesser
amounts of darker gabbro and diorites.

Sedimentary Rocks and Deposits

Sedimentary rocks and deposits underlay about 6 percent of the Southern Sierra
Region. These rocks are relatively young in age dating from the Miocene to Holocene
(about 34 Ma to recent). The older Miocene age rocks consist of moderately to well
consolidated marine and non-marine sandstone, shale, siltstone, conglomerate and
breccia. The younger, Pliocene through Holocene, sediments consists of loosely
consolidated to unconsolidated alluvial, lake, and terrace deposits. Also included in the
younger deposits are glacial till and moraines found at high elevations.

Volcanic Rocks

Volcanic rocks underlay slightly more than 1 percent of the area. These rocks are
Tertiary to Holocene in age making them relatively young. These rocks consist of
volcanic flow deposits, volcanic mudflow deposits, and pyroclastic deposits.

Metamorphic Rocks

Metamorphic rocks underlay about 14 percent of the Southern Sierra Region. This
group has the oldest rocks in the area with some dating to pre-Cambrian times (older
than 543 mya). Rocks in this group form roof pendants that are the remnants of the
terrain intruded by the Sierra Nevada batholiths. While there are some rocks in this
group described as non metamorphic, it is likely that most of rocks of this age have
been metamorphosed to a certain degree. The majority of rocks in this group include
metamorphic marine sedimentary and meta-sedimentary rocks, ultramafic rocks-mostly
serpentine, hornfels, shale, limestone, dolomite, sandstone, slate, phylite, gneiss,
schist, and quartzite.

Top Soils

The Natural Resources Conservation Service (NRCS) is the main government agency
responsible for preparing soil surveys. NRCS soils data coverage exists along the
western foothills and in the Kennedy Meadows area, an area covering approximately 25
percent of the Region. The higher elevations of the Region have not been mapped with
the exception of some soils maps done for specific projects including the Marble Fork
and Middle Fork drainages of the Kaweah River, and from Silver City to the Mineral
King valley. However, soils across all of the National Park’s acreage are scheduled to
be mapped in the near future by the NRCS.

3.6.2 Hydrogeologic Setting

The RWMG recognizes that within this Region, groundwater resources are scarce and
little is known about the long-term reliability of this source, as a majority of the
groundwater is held in fractures of the bedrock. Bedrock fractures are hydrologically
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influenced by local recharge and regional infiltration. Both are poorly understood.
Arguably the long-term reliability of groundwater in the area is directly linked to the
amount of local precipitation. The aquifer in this area is, for all intents, entirely a
fractured bedrock aquifer, and only a small part of the area is within a DWR defined
Groundwater Basin (see Figure 3-19). Fractured bedrock aquifers are characterized by
very low storativity (ability to retain) and highly variable transmissivity (ability to allow
flow) - two key aquifer parameters. Fractured rock aquifers are dual porosity systems
with the majority of the fractured rock mass having essentially no pore space which
indicates that most of the water is contained within fractures. Compared to the same
volume of aquifer in typical valley alluvial sediments, the fractured bedrock aquifer in the
Region has a much lower storage capacity. Due to the highly variable nature of the void
spaces within fractured rock aquifers, wells drawing from them tend to have less
capacity and less reliability than wells drawing from alluvial aquifers (Draft California
Water Plan Update, 2013). The ability of the aquifer to transmit water is limited to how
well fractures or sets of fractures are interconnected. This also leads to highly variable
discharge capacity and sustainability of wells completed in fractured bedrock with wells
tapping interconnected fractures typically being more reliable. This generally indicates
that wells selected through an evaluation of fracture patterns are more likely to produce
water than those selected by other means. Recharge of the fractures is primarily directly
from snow melt and direct precipitation, thus recharge of water consumptively used
annually is directly linked to the hydrologic cycle. Wetter years will cause significant
increases in water levels, while dry years will not have as pronounced an effect.

Specific yield is the quantity of water which a unit volume of aquifer, after being
saturated, will yield by gravity. In other words it is a measure of the water available to
wells. Specific yields in the Valley range from about 5 to 15%. In contrast, the
Department of Water Resources publication “Water Facts — Ground Water in Fractured
Hard Rock” states that the specific yield of fractured hard rock is estimated to be less
than two percent. This emphasizes the groundwater challenges in the mountain areas
with aquifers that have very limited ability to store water.
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3.6.3 Groundwater Quantity

The quantity of groundwater stored in the Region’s fractured bedrock aquifer is
unknown at this time. However, groundwater stored in the fractures constitutes the
majority of water stored in the subsurface in the Region. Arguably there is groundwater
stored in the thin veneer of alluvium associated with the larger streams and rivers in the
area, but compared to the massive size of the fractured bedrock aquifer the amount of
water stored in the alluvial material is likely minimal. The minimal amount of alluvial
material and its localized distribution in the Region’s valleys also poses problems for
direct or intentional recharge of the aquifer. Any water that is able to be recharged in
these areas would benefit a small localized area and likely not provide a significant
benefit to the larger Region. Also, problematic for intentional recharge is that given the
small amount of alluvial material available for recharge and storage of recharged water,
only small amounts of water could be recharged in a given area.

Some data was collected and analyzed for the Three Rivers Water Supply Study (see
Appendix D) performed by DWR in 2014. More details on this study can be found in
Section 3.9 — Water Supply and Demand.

There are limited opportunities for water resource movement across landscapes due to
the deeply incised canyons of the upper watersheds. This limits regional movement of
groundwater. If groundwater replenishment is abundant it may surface in springs,
where fractures intersect the ground surface, due to the limited storage and ability to
move laterally.

3.7 - Surface Water Resources

The Southern Sierra Region is home to a significant portion of the Sierra snowpack.
The forested watersheds of the Sierra Nevada are the origin of more than 60% of the
state’s developed water supply. Water is first stored in that snowpack and later captured
in reservoirs and aquifers that provide water for domestic, agricultural and
environmental use.

. Water is the number one resource
| exported from the Sierra Nevada
* Mountains (CA Water Plan Update,
. 2014). A few water purveyors, such as
Springville Public Utility District and
Three Rivers Community Services
District and some local ditch
companies rely primarily upon surface
water that is delivered by a
combination of open ditches, flumes,
and pipes. Local water agencies
continue to evaluate improved
methods to conserve surface water
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while preserving the rural and historic characteristics of their raw water delivery
systems. Extensive end user water conservation efforts have also been implemented
over the years.

Additionally, there are limited opportunities for new surface water developments due to
the number of existing facilities and senior water rights holders. However, with limited
groundwater supplies, and vast surface water resources, fully utilizing existing surface
water rights is an important strategy for the Southern Sierra Region.

3.8 - Other Water Resources

Reclaimed water is not currently used in the Region, but represents a potential water
source, especially in the larger communities that face groundwater supply problems.
Most areas do not have central water treatment facilities and use individual or
communal septic systems. A few treatment plants are found in the Region, but the
water is not treated to the level needed for water reclamation. Advanced treatment and
use of the water for non-potable demands could help reduce stresses on local
groundwater supplies.

Water is generally not imported to the Region due to the topographical relief and the
difficulty conveying it against gravity. Desalinated water is not used in the Region
either. The Region is over 100 miles from the ocean and could not feasibly use
desalinated ocean water. In addition, there are few groundwater resources that have
high salinity, and treating them would be less economical then installing new wells at
different depths to acquire better quality water.

3.9 - Water Supply and Demand

Historical Water Production

Agricultural water use in the Southern Sierra Region consists primarily of stockwater
ponds, irrigated pastures and limited areas of citrus and other tree crops. Very little area
within each drainage is dedicated to irrigated agriculture. The use of water for
agricultural/livestock purposes in the Region has not changed much in the last 100
years. It is very difficult to determine the historical agriculture use and production
because there are very few records. The use was spread over great area and left little
evidence in the landscape.

Urban and rural nonagricultural water use in the Region consists of small towns and
individual landowners who irrigate lawns, landscaping and use water for urban
consumption. Urban and rural water use has increased over the last 100 years because
of population growth, associated landscaping, and water-intensive appliances and
facilities. Water is used by the Regions approximately 30,000 permanent residents and
1.6 million annual visitors, but detailed estimates are not available.

The Region is supported by a small number of public districts, including Three Rivers
Community Services District, Springville Public Utilities District, several small water
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associations, many private ditch companies and mutual water companies, two resource
conservation districts, and two resource conservation and development councils.

Twenty-year Groundwater Supply and Demand

Increasing populations in the new and existing towns and increasing in tourism mean
greater demand for water resources. Because most towns and residents use
groundwater, it is important to understand the sustainable use rate of the aquifers in
each individual location.

Residents are pumping groundwater largely from fractured rock aquifers with unknown
quantities. Fractured bedrock aquifers have limited supplies, replenishment is
unpredictable, and little is known about the nature of the supply. As water demand
increases with population growth, supply to meet this increased demand will become
difficult to accommodate. The Region’s water supports over 1.6 million visitors per year
in addition to over thirty thousand permanent residents in the Region. Visitors are a
great economic resource to the Region, but add significant seasonal demands to the
local groundwater supply that must also support the Region’s permanent residents.
Very little groundwater information is available and accessible for resource planning in
the Region. The Region has no incorporated cities, only a few small water treatment
plants, and the majority of the Region utilizes wells and septic tanks. County general
plans call for development in foothill and mountain communities; however, sustainable
use rates have yet to be established for existing communities who rely almost
exclusively on fractured-rock aquifers.

In summary, the long-term (20-year) groundwater supply and demands are not known
and regional and local studies are needed to provide reasonable estimates.

Twenty-year Surface Water Supply and Demand

Surface water usage in the Region is limited since most surface water rights are held in
the San Joaquin Valley, but some landowners and communities do use limited
guantities of surface water. According to the State of California Water Resources
Control Board, Water Right Order 98-08.1, Declaration of Fully Appropriated Stream
Systems, the following rivers/streams within the Region are fully appropriated: Kings,
Tule, San Joaquin, Middle Fork Kings, South Fork Kings, North Fork Kern, Poso Creek,
and Kern, main and South Fork. Because the Region’s surface waters are fully
appropriated, additional supplies for local residents and downstream users will only
come from water right holders who are willing to negotiate water leases or sell water
rights.

Water demand in the Southern Sierra Region is therefore a concern because, with all
the rivers fully appropriated, additional demand will potentially create conflicts or

! State of California Water Resources Control Board. (1998). Order Revising Declaration of Fully
Appropriated Stream Systems ( No. WR 98-08).
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shortages. Due to population growth and potential climate change, the 20-year demand
for surface and groundwater will increase and supplies may decrease.

Three Rivers Water Supply Study

The California Department of Water Resources performed a water supply study on the
Three Rivers Community at the request of the RWMG. The work was performed
through DWR’s Technical Assistance Program. A presentation summarizing the study
can be found in Appendix D. The study concluded that most of the local parcels are
next to Kaweah Riover or its tributaries and benefit from local recharge. However, most
of the recharge occurs in the upper watershed areas. Almost all water is provided from
groundwater. One third of the wells are less than 100 feet deep, and are therefore very
susceptible to extended droughts. This study could serve as a model for evaluating
other communities and watersheds in the region.

Water Budget

Little is known about the regional water budget due to limited monitoring and the
difficulty in monitoring and predicting water supplies in hard rock aquifers. Similarly,
little is known about water budgets in most local areas. However, in general, most of
the water used in the Region is groundwater, since most surface water rights are held in
the San Joaquin Valley. The quantity of groundwater available on a regional or local
scale is not well known. Development of a regional and local water budgets is a high
priority for the Region.

3.10 - Reducing Dependence on Delta Water Supply

This Region does not receive water from the Sacramento-San Joaquin Delta. Some
waters in the Region (i.e. San Joaquin River and Kings River watersheds) do ultimately
flow to the Delta. However, it is uncommon for Kings River water to reach the Delta;
Kings River water has reached the Delta in perhaps 2 or 3 out of the past ten years.
Therefore, certain watershed management actions could help improve both water
supply and water quality in the Delta, such as forest-fire interval restoration through
forest thinning, and erosion reduction.

3.11 - Water Quality

The Southern Sierra RWMG has identified several issues that relate to water quality
including:

e Several areas in the Region have drinking water that does not meet California
and national standards;

e Some water treatment systems do not meet standards, or have very limited

capacity;

Sediment buildup in storage facilities;

Agricultural runoff;

Post-fire sediment;

Groundwater pollution;
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e Septic systems are not updated, serviced or monitored to meet standards;

e Increasing atmospheric nitrogen deposition has potential to cause water nitrogen
increases and acidification; and

e Water quality impacts from recreation.

These water quality issues are a primary concern for the RWMG and are considered a
high priority.

Surface Water Quality

Surface waters originating in the Southern Sierra Region are generally of high quality
and flow to the Tulare Lake and San Joaquin River Hydrologic Regions of the southern
San Joaquin Valley. In fact, water is the single largest export of the SSIRWMP Region.
However, several water bodies are listed under the Clean Water Act as impaired (see
Table 3.1 below). In addition, naturally occurring mineral constituents that pose a
human health risk are present in many hard-rock water supply wells. These include
arsenic, uranium, radio nuclei and others. Humans and domesticated livestock have
also impacted the water supplies with nitrates and other compounds that limit the
usefulness of some surface waters and groundwater. These effects have a
disproportionate impact on disadvantaged communities (DACs) that do not have the
capital resources necessary to drill new wells, treat water, improve wastewater systems,
or provide other support to important water projects. For additional discussion
concerning DAC refer to the Section 3.11 — Social/ Cultural Makeup and Disadvantaged
Communities.

As previously mentioned several water bodies within the Region are impaired, and with
funding the RWMG could take measures to help restore the water quality. The current
impaired water bodies, which include creeks, rivers and lakes, are listed in Table 3.1.
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Table 3.1 - Impaired Water Bodies in the Southern Sierra Region

Waterbody Segment Pollutant

Deer Creek High pH
(Tulare County) Unknown Toxicity
Hume Lake* Oxygen, Dissolved
Isabella Lake Oxygen, Dissolved
pH
Kaweah Lake Mercury
Kaweah River pH
Unknown Toxicity
Kings River Unknown Toxicity
Millerton Lake Mercury
Poso Slough Sediment Toxicity
Success Lake pH

These rivers and water bodies lie within or immediately adjacent to
the SSIRWM Region boundaries.

The State and Regional Water Boards assess California’s surface waters every two
years to determine if they contain pollutants at levels that exceed protective water
guality standards. Water bodies that exceed protective water quality standards are
placed on the State’s 303(d) List. For several reaches of the rivers, the source of the
contamination is unknown or the contamination is unknown. In California this
determination is governed by the Water Quality Control Policy for Developing
California’s Clean Water Act Section 303(d) List. USEPA must approve the 303(d) List
before it is considered final.

Placement of a water body on the 303(d) List initiates the development of a Total
Maximum Daily Load (TMDL). Deer Creek’s listing, for example, prompts the Regional
Water Quality Control Board to seek improvements along this creek in order to remove
the water body from the list.
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Groundwater Quality

Understanding the occurrence and distribution of chemical constituents of significance
to water quality is important for the long-term management and protection of
groundwater resources (Shelton et al., 2008). Typically the quality of groundwater from
a fractured granitic bedrock aquifer is very good. The natural chemistry of water from
springs in the fractures aquifer is mixed-cation bicarbonate type (Feth et al, 1964). In a
recent study completed by the USGS as part of the Groundwater Ambient Monitoring &
Assessment Program (GAMA), the authors indicate that “All organic and most inorganic
constituents that were detected in groundwater samples from the 30 primary grid wells
in the Sierra Nevada study unit were detected at concentrations less than drinking water
benchmarks.” (Shelton et al., 2008). This study analyzed water from public supply wells
and thus gives a general view of the water quality in the Region. Volatile Organic
Compounds were detected in four wells in the study area at levels well below the
benchmark levels. Three of these wells had one reported VOC and the other well had
only one reported VOC. Pesticide and pesticide degradates were found in four wells in
the study area also at values well below the benchmark levels for those constituents
with published health goals. Perchlorate, a constituent of special interest, was found at
low levels in 7 wells in the study area with reported values between 0.11 to 1.20 ug/L.
These reported results are also well below the established maximum contaminant level
of 6 ug/L. For more details on other constituents the reader is referred to Shelton et al.
(2008).

It is well known that some public supply wells in the Region have issues with various
primary constituents of concern (COC’s) regulated by the State Water Resources
Control Board, Division of Drinking Water (DDW). The primary COCs typically found in
groundwater in fractured granitic rocks are arsenic, radioactive constituents (primarily-
Gross Alpha and Uranium) and nitrate. Other COCs in groundwater in the Region with
secondary MCLs are iron, manganese, ph, and in some geologic terrains sodium and
chloride can lead to elevated Total Dissolved Solids.

The Department of Water Resources (DWR) in technical support of the Southern Sierra
Region has conducted an initial hydrologic evaluation of the Three Rivers areas as a
pilot study for possible future efforts in other watersheds. The results of this study are
discussed in the Technical Resources Chapter (Chapter 12) and Appendix D.

Anthropogenic stressors to the quality of the groundwater resources in the Region are
failing or failed septic tanks, improperly managed rangeland, improperly sealed wells,
and, while not common, leaking underground storage tanks (LUSTSs). In the lower
elevations of the Region, the main COC derived from these sources, with the exception
of LUSTs, is nitrate. Once nitrate enters groundwater there is minimal, if any,
denitrifying bacteria to break it down. Further, as it is highly mobile, it can spread
through the fractured rock media potentially causing contamination in wells distant from
the source. Nitrate is soluble in water, can easily leach through soil, and can persist in
shallow groundwater for decades (Nolan, 2001). LUST sites, while less common than in
the densely developed valley floor, can cause water quality problems associated with
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fuel oxygenates, and other breakdown products of gasoline and to a lesser extent
diesel. These contaminants also will tend to not break down in a fractured rock aquifer
and will preferentially be transported through fractures. Thus this geological
environment poses significant challenges to remediation of groundwater at these sites.
In the upper watersheds of the Southern Sierra Region, aerially deposited nitrates from
automobile exhaust and agriculture are being studied for their affects on aquatic and
terrestrial ecosystems.

Water Quality Protection and Improvement Needs

The RWMG has set a primary goal of improving water quality to help ensure drinking
water meets California health standards, and natural water bodies can support livestock
and native wildlife. A variety of strategies to protect and improve water quality are
elucidated in Chapter 5 — Goals and
Objectives and Chapter 6 — Resource
Management Strategies.

The Region’s water resources serve
many functions including: maintaining
vast and significant mountain and
foothill  ecosystems,  groundwater
recharge for the Tulare Basin, surface
water for the Delta, human use and
consumption, irrigation water for
ranchers and valley-floor agriculture,
and important recreational uses. In
, summary, the Region provides source
: mﬁ&"v waters for many uses and many
geographlcal areas, and protecting water quality and quantity is very important.

3.12 - Environmental Issues

3.12.1 Environmental Resources

The Southern Sierra Region is California’s fourth largest IRWM Region, covering
approximately 6,195 square miles (3,964,800 acres). This Region is of great importance
to the overall well-being of the state, not only for its natural resources and abundant and
unique recreational opportunities, but also as a main source of water for California’s
thriving agriculture, energy production, wildlife species, habitats, and corridors, and
domestic water needs.

The Southern Sierra Nevada includes some of the most iconic natural resources and
complex socioeconomic landscapes in the United States. Steep canyons, cut by
powerful rivers bisect and transect high mountains and foothills. This, together with
giant forests and woodlands which clothe the slopes causes a strong biophysical
gradient. Over the span of about 40 miles, ecosystems range from foothill woodlands at
about 500 feet elevation through montane chaparral and forests, and into alpine
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communities above 14,000 feet. The Southern Sierra Nevada Mountains are highly
valued for their native biodiversity, recreational opportunities, and as a main source of
water for California agriculture, energy generation, and domestic needs. The SSIRWM
is relatively unfragmented by development and its headwaters and middle elevation
watersheds are almost entirely administered for public benefits. The Region is also the
largest contiguous area within the Sierra Nevada suited for the management of wildland
fire for multiple resource benefits. The Region contains the largest contiguous
wilderness area in California.

Strong bio-physical gradients
characterize the Region. In this
portion of the Sierra Nevada, the
proportion of the land in middle
elevations is small, compared to
regions further north. The lower
elevations in the foothills are steep,
with incised canyons. These lower
elevation communities rise rapidly in
elevation to chaparral, mixed conifer
and true fir communities. These

WSS communities form  relatively narrow
Native Lupine Plants bands in this portion of the Sierra,
while the foothil and alpine
communities include more acreage relative to the other communities listed above and
other regions in the Sierra.

Extensive hydroelectric facilities characterize the hydrologic regime in the San Joaquin
River watershed, while single, large facilities and numerous small structures and
diversions impound water in the Kings, Kaweah, Tule and Kern River watersheds. Deer
Creek, White River and several small creeks are not impounded at all. The lack of
impoundment, overall unfragmented character of the lower elevations and the number
of Special Status Species make Deer Creek and White River watershed very valuable
for aquatic and terrestrial species.

Much of the foothill zone in private ownership in the southern Sierra between 500 and
2,500 feet is undeveloped and unfarmed. It is used primarily used for grazing, a use
that is highly compatible with wildlife movement corridors. Wildlife corridors with intact
riparian and wetland areas may be especially useful for neotropical migrant birds, deer
and other upland-associated species and house a number of special status species
(species tracked by the California Natural Diversity Database, listed under the California
or Federal Endangered Species acts). Because grazing is one of the most important
agricultural practices in Tulare and Fresno Counties, conserving foothill rangeland
protects habitats and species as well as economic activities. The impact of hobby farms
and housing development expansion in this Region has already begun to impact the
integrity of wildlife corridors.
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The lands comprising the Region’s headwaters and watersheds’ mid-elevations are
relatively intact. Federal agencies manage these areas for public benefits. Although
intact from an ownership standpoint, there is a considerable backlog of restoration and
other projects on federally-owned lands that require immediate attention to protect,
restore or steward. Moreover, rapid climate change, development-caused habitat
fragmentation, some of the worst air pollution in the nation, altered fire regimes, and
invasive species stress and threaten these landscapes. Changing population
demographics, wildland/urban interface development, and other land use and natural
resource demands already threaten the traditional working landscapes of the foothills at
lower elevations.

There are multiple critical issues such as water quality and quantity for disadvantaged
communities, climate change adaptation and mitigation, environmental degradation and
sensitive wildlife species and watersheds which transcend the human-natural
ecosystem divide. Wetlands and riparian habitats are effective filters and buffers for
water quality improvement. Runoff is effectively filtered by riparian systems, and
wetlands filter stream flow removing many pollutants. Wetlands and riparian habitats
can improve water quality and provide important habitat for aquatic and terrestrial
species. Also, healthy forests can retain a winter snowpack, providing water during dry
summer months. The Southern Sierra RWMG has established goals to restore and
protect these habitats in the Region’s watersheds. In addition to improving water quality,
best management practices that protect stream-banks and riparian systems can be
incorporated into land use and development plans. Eroding water courses, hillsides, and
roads all contribute to unnatural levels of erosion and sedimentation. This negatively
impacts wetlands, water courses, and the storage capacity of the reservoirs.

3.12.2 Important Ecological Processes

Natural and ecological processes such as fire, floods, drought, grazing, insect and
disease outbreaks, landslides, and others dominate this Region with low population,
large wilderness and wildland expanses.

Fires and floods are two key ecological processes humans often seek to control,
minimize or eliminate entirely. Since federal fire suppression policy over 100 years ago,
fires have been extinguished as soon as possible after detection. This diminished and
altered the role of fire in Sierran forests temporarily. Fires nearly ceased to remove
small diameter trees and brush, dense fuels accumulated. Now when fires do burn,
they burn with high intensity and are difficult to extinguish. The result is an intensity and
size of fire that may be outside of the range of natural variability. Often, large intense
fires are associated with drought, landslides or erosion and a concurrent decreasing
water quality. Fire as a process, cannot be restored without altering vegetation and fuel
structure and arrangement in Sierran forests through managed natural fire, prescribed
fire, thinning or other fuel treatments.

At lower elevations, fire may have played a significant role in woodland ecology. But
unlike high elevation forests which retain most of the native vegetation structure and
diversity, low elevation grasslands and woodlands were significantly modified by land
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use and exotic species. In these low elevation woodlands and grasslands, livestock
grazing is the dominant vegetation treatment, land use and economic activity. Grazing is
an effective method to reduce fuel loads and is an important strategy to reduce non-
native species.

Floods and flooding are controlled to a certain extent by diversions, structures and other
impoundments in the river courses and floodplains in the southern Sierra. The steep,
incised channels in much of the Region are relatively easy to impound from an
engineering standpoint, but structures are vulnerable to large events that were not
predicted or which rapidly onset and leave little room in reservoirs. In frequent, massive
flood events characterize nearly all of the watersheds in the Region. It is possible that
existing records do not capture the full capacity of this portion of the Sierra to deliver
millions of acre feet of water to the Valley floor in a very short time. Culverts installed
based on existing records may not be sufficient to withstand high flow events. Thus,
small stream systems and flood plains in upper watersheds may sustain great damage
from relatively small, but intense events.

Thus, floods are also a key process that are difficult to minimize or eliminate altogether.
The Poso and Deer creeks and White River watersheds have minimal or no
impoundments. While this is an important aspect of the watersheds ecologically,
maintaining native fisheries and riparian vegetation, the lack of impoundments and
diversions in the mountains create downstream flooding problems.

Drought is a regular occurrence in the southern Sierra and a process over which
humans have little to no control. Human communities can develop resilience to drought,
but cannot create additional water supplies. Some cloud seeding does occur in the
Kaweah Watershed, but little is known about how effective the practice actually is.

Ecologists view ecological processes as key in maintaining ecosystems and preserving
the underlying processes that generate ecosystems to begin with. Restoration of key
processes is often prescribed by researchers and managers managing dynamic
ecological systems and their associated processes. This is difficult to accomplish when
human infrastructure or communities are at risk from the same processes that are
valuable to maintain ecosystems. In the Southern Sierra Region, restoring processes is
easier because of the limited population and infrastructure. However, because of the
extensive recreational use of the Region, public and local education are key to convey
the importance of ecological processes in managing this dynamic landscape.

A central theme of a report entitled Science Synthesis to Support Socioecological
Resilience in the Sierra Nevada and Southern Cascade Region (Long et al. 2014) is the
importance of restoring key ecological processes to mitigate impacts of widespread
stressors to socioecological resilience, including changes in climate, changes in fire
deficit and fuel accumumulations, pollution, and invasive species. The effort included a
team of scientists who integrated recent research to inform forest managers,
stakeholders, and interested parties concerned with promoting socioecological
resilience in the Sierra Nevada, southern Cascade Range, and Modoc Plateau. Among
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the focal topics were forest and fire ecology; soils; aquatic ecosystems; forest
carnivores; air quality; and the social, economic, and cultural components of
socioecological systems. The results of this study should have broad applicability to the
Southern Sierra region.

3.12.3 Water-Related Environmental Resources

The lakes, creeks, meadows and other water features in the Region provide important
habitat for many of California's most important aquatic and terrestrial species, including
many fish and wildlife species. Fish such as rainbow and golden trout continue using its
waterways for spawning as far upstream as the waterfalls that did not allow further fish
passage.

Two hundred and thirteen Special Status Species are found in the Region today (See
Appendix E — Special Status Species), many of which are federally or state listed
species. Protection and restoration of these species is an important aspect of this IRWM
program.

A mix of steep, confined channel types (with few floodplains) and lower gradient, less
confined reaches (with significant floodplain areas) characterizes the Region’s rivers
and streams. It is important to river health to maintain connectivity with floodplain areas
to sustain riparian habitat and recharge groundwater resources. Streams are a function
of the connectivity between geomorphic surfaces (such as floodplains) and stream
banks that form the channels that convey the water. Groundwater and water tables
adjacent to the stream channels play a critical role in water storage during wet months
and water release back into the channels during dry months. (As the water level goes
down in streams from spring to late summer, stored water moves back into the channels
from the adjacent aquifers to maintain dry season base flows.) The connectivity of these
aguatic ecosystem components must be protected or restored in order to maintain a
functioning stream system, improve water quality, and reduce fluctuation in water
variability.

The wild and scenic river system, created by Congress in 1968, preserves selected
rivers with remarkable scenic, recreational, geologic, fish, wildlife, historic, cultural or
other similar values. The goal is to counterbalance dams and other construction in order
to preserve these selected rivers/portions of rivers in their free-flowing condition to
protect water quality and wildlife habitat for the benefit of future generations.

Portions of the Kings and Kern rivers are designated as Wild and Scenic Rivers by
Congress. The Kern River is a designated Federal Wild and Scenic River
(approximately 130 miles total, 123.1 miles Wild; and 7.0 Scenic). The upper watershed
stretches from near the city limits of Bakersfield to deep within Sequoia National Park
and includes miles of steep canyons and subwatersheds feeding the North and South
forks of the Kern Rivers, rich in riparian and meadow habitats. These habitats are
important for wildlife and indigenous people during the dry summers in California, and
provide critical benefits such as snowmelt water retention, flood control, water quality
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and drinking water supplies. The clear, cold water that remains throughout the summer
contributes to the lush vegetation, cohesive soils and expansive floodplains and support
three golden trout species and many other native wildlife. Sixty-five miles of the Kings
River are classified as Wild. This watershed contains the Mill Flat Critical Aquatic
Refuge (CAR) which supports the Western Pond Turtle and native fisheries. It provides
water for municipal, agricultural, contact and non-contact recreation, and both warm and
cold water fisheries.

Terrestrial Ecosystems

Native forest and woodland is the dominant vegetation in the Region, covering roughly
two-thirds of the land area. Major tree species found in the lower elevation zones at
2,000 feet foothill-woodland zone include blue oak, interior live oak, and gray pine. The
lower montane forest around 5,000 feet elevation include California black oak,
Ponderosa pine, white fir, and incense cedar. This Region houses the greatest density
of giant sequoias groves of any place in the world, many in the Kings, Kaweah and Tule
River watersheds, in the montane forest zone. The southern-most grove of sequoias
occurs near the headwaters of the Deer Creek watershed. The upper montane forest
begins at elevations near 7,500 feet and includes trees such as red fir, lodgepole pine
and Jeffrey pine. The subalpine forest, at elevations near 9,000 feet and above,
includes species such as foxtail pine, mountain hemlock and lodgepole pine.

Riparian areas found along the banks of the rivers and creeks are among the most
productive and diverse of the Region, and they serve an important water resource
function in their ability to stabilize streambanks and provide filtering. Riparian vegetation
in the lower portions of the Region is typically dense, with the overstorey consisting of
willows and Fremont or black cottonwoods, valley oaks, California sycamore, and
Oregon ash. Willows, cottonwoods and valley oak are particularly important in that they
provide habitat for a variety of birds including egrets, herons, osprey, ducks, and bald
eagles. The understorey consists of willows and herbaceous plants such as buttonbush,
honeysuckle, elderberry, and gooseberry which are attractive to certain birds including
sparrows and warblers. Smaller plants typically include polson oak, nettle, mule fat, wild
grape and grasses. The dense understorey provides habitat for rodents, deer and their
predators. Historical riparian habitat in the Region has been lost due to land use
management and flow regulation. Additionally native riparian plant species are facing
competition from invasive species.

3.13 - Potential Effects of Climate Change

The impacts from climate change may place further demand on water resources in the
Southern Sierra Region. If temperatures and evapotranspiration rates rise, soils and
local aquifers will become drier, creating vulnerabilities due to lower supply and higher
demand. Climate change can also result in erratic precipitation and increased flooding.
Much of the area already experiences a water deficit each summer, and this could be
exacerbated with climate change. All of these topics are discussed in greater detail in
Chapter 16 — Climate Change.
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3.14 - Social/Cultural Makeup and Disadvantaged
Communities

3.14.1 Economic Conditions and Important Economic Trends

Like many areas rich in natural resources, the Southern Sierra Region consists of small,
low-income communities with no incorporated cities. The counties which share portions
of this Region (primarily Fresno and Tulare) extend from the mountains down into the
fruitful Central Valley and tend to focus their scarce planning resources on the higher
population agricultural areas. Although there are State and Federal agencies involved in
land management, none of these agencies have the resources to engage in
comprehensive regional planning. Historically, very limited state and/or federal financial
resources have been dedicated to this Region.

These issues will remain a concern of the RWMG and projects that address these
needs will be given special consideration. When the social, economic, and cultural
context of water is considered, the supply and demand debate is magnified. Distributing
limited resources cannot just be established by market means. Cost, accessibility, and
affordability for all users must also be a factor. This will ensure that the people in the
Region who have limited access to clean, fresh water will continue to be able to receive
it.

3.14.2 Disadvantaged Communities

The RWMG has made it a priority to consider ecological, social, economic and cultural
components in water resources management. In early meetings, brainstorming sessions
were held between stakeholders that identified primary issues and effects on
Disadvantaged Communities (DACs). Some of the primary issues from a social
standpoint are pollutants in drinking water, lack of planning and integration, affordability
of municipal and private water, substandard water systems in unincorporated
communities, tribal water rights, and various cultural water uses and needs.

The counties which constitute almost all of the Southern Sierra Region (Fresno and
Tulare) include both valley and foothill/mountain areas within their boundaries. Their
major population centers are located in the valley areas. The Tulare Lake Basin
Community Water Study is discussed in Section 11.3. The population in the
foothill/mountain regions are scattered throughout a large area and are difficult to serve.
These two counties are generally poor and have limited resources. Their cities and
towns on the valley floor have many needs and are easier to serve than the somewhat
less populous communities in the foothills. Consequently these more remote
communities have received few services and resources.

The communities in the Southern Sierra IRWM area consist of approximately 17 small
towns (population 1,500 or less), none of which are incorporated. Thirteen of these
communities are considered economically disadvantaged. Table 3.2 shows the local
communities that have below average income for the State of California.
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Table 3.2 - Local Communities with Low Income

Median
Community Zip Code! Houi::old ECHRtaleNcs Status®
Income (MHI)?
Dunlap 93621 11,852 19% SDAC
Posey/Sugarloaf 93260 25,375 41% SDAC
California Hot Springs 93207 28,750 47% SDAC
Miramonte 93641 30,361 49% SDAC
Orosi/Auckland/Badger 93647 35,053 57% SDAC
Lemoncove/Ellis place 93244 39,219 64% DAC
Porterville/White River 93257 41,464 68% DAC
Yokohl/Tooleville 93221 47,240 77% DAC
Kennedy Meadows/Upper Kern 93527 50,849 83% Not DAC
Tollhouse 93667 53,750 88% Not DAC
Springville/Ponderosa4 93265 53,852 88% Not DAC
Three Rivers/Mineral King 93271 55,268 90% Not DAC
Auberry/Pineridge/Balch Camp 93602 59,195 96% Not DAC
" Income was determined by zip code. Results may be different if census blocks are used in the
analysis.

2 Statewide and Median Household Income acquired from the US Census Bureau’s 2008-2012

American Community Survey, 5-year estimate with amounts adjusted to 2012 dollars (Statewide
MHI is $57,400).

SDAC = Severely Disadvantaged Community, a community with an MHI less than 60% of the
State’s average. DAC = Disadvantaged Community, a community with an MHI less than 80% of
the State’s average.

Springville and Ponderosa are in a similar zip code but are geographically separated. Springville is
occupied year round and likely a DAC, while Ponderosa is a seasonal vacation community and may
not be economically disadvantaged.

Previous efforts have identified the three Native American Tribal lands in the Region as
DACs, but income data for these areas is currently limited to verify their status.

In larger urban areas, DACs are islands of poverty surrounded by a sea of relative
wealth, while in the Southern Sierra Region there are very small islands of relative
wealth surrounded by a sea of DACs. Additionally, unlike valley farm communities and
urban low income areas, there is rarely a central or even identifiable point of contact to
reach DAC populations. This makes communication, coordination and meaningful
interaction very labor intensive.

Therefore, effectively engaging DAC and incorporating their input is very costly to IRWM
programs that service those large, decentralized DAC areas. This additional cost, a pre-
existing lack of existing community capacity, and the grant requirement for a local
match, place an extraordinary and unreasonable burden on many IRWM programs in
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the Southern Sierras. In short, some cannot afford to compete with their downstream,
more affluent regions that are unfortunately in the same IRWMP funding Region.

Towns in the Region that do not meet the DAC criteria are areas where the tourism
industry brings in more money and attracts higher income residents, and may be based
on averages skewed by second home owners and commuters working in cities in the
Valley, such as Fresno or Visalia.. But historically the populated areas were built
around extraction or agricultural industries (mining, cattle and logging) and suffer from
low income and poor infrastructure conditions. They are also generally isolated and
remote. This has made it a challenge to engage the residents in the IRWM process. The
RWMG has made consistent efforts to overcome these challenges, but met with only
limited success to date. Based on this the IRWMP planning process included significant
tasks and resources to improve the involvement of these DACs.

The initial outreach efforts by the Sierra Nevada Alliance and Sequoia Riverlands Trust
included identifying stakeholders in the Region’s DACs. Staff put together a list of Tribal
representatives, Community Service Districts, Village Foundations, Resource
Conservation Districts and nonprofit organizations which served the communities.
Continuing efforts have been made to add to this list. In addition, the RWMG project
manager arranged meetings with the Community Water Center and Self Help
Enterprises, two nonprofit organizations which provide infrastructure assistance to
disadvantaged communities. Both of these entities acknowledged the needs of these
communities and both stated that they did not have the resources to serve them — all of
their resources are currently directed at the needy Valley communities they already
serve. They also gave their support to the RWMG effort to include these DACs in their
process and direct resources toward their needs.

There have been a few representatives of these DACs who have attended the RWMG
meetings, including representatives from Springville, the Cold Springs and Big Sandy
Rancherias, and the Tule River Indian Tribe to represent tribal interests. In an effort to
better reach the non-participating communities, Southern Sierra RWMG representatives
have conducted some direct outreach, but the resources for this were limited and
presentations were regularly made in Springville, Three Rivers, Auberry, and
Miramonte. The most effective strategy with our limited resources was to contact
organizations that represented several of these communities. Meetings were held with
the Community Water Center, Self-Help Enterprises, Sierra RCD, the Tulare County
RCD, and the Tulare County Public Health department to try to understand the needs of
these disadvantaged communities. The Southern Sierra RWMG has also sought
additional grant funding to perform better direct outreach and to provide travel stipends
to DAC representatives, but to date these grant applications have not been successful.
Based on the direct experience of the difficulties in serving the Region’s DACs, the
RWMG has identified the following resources to improve DAC participation, including:

e OQutreach meetings and briefings in DAC areas;
e Travel/participation stipends for DAC representatives to attend meetings and
workshops; and
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e Resources to assist the DACs in establishing watershed committees - a
sustainable way to promote public education and community involvement in
natural resources planning and projects.

The RWMG will need to continue to reach out and engage DACs in planning and
implementation to ensure the DAC needs continue to be represented.

3.15 - Major Water Related Objectives and Conflicts

The Southern Sierra Region has many objectives and conflicts. Major areas of concern
are discussed in further detail in Chapter 5 — Goals and Objectives. Chapter 6 —
Resource Management Strategies describes applicable strategies for managing water
supplies in the Region.

This Southern Sierra RWMG focuses on the integration of water management activities
including (but not limited to) watershed related stewardship projects, man-made
facilities, water quality, flood and fire hazard mitigation, equal accessibility, and water
supply and demand. By having a large geographic area, the Region includes a large
number of these natural and man-made resources, which can encourage the
coordination of planning and management among numerous stakeholders. This is
balanced by the need for reasonable access to meetings, as well as the desires of the
area stakeholders.

Water management issues for the Region are broad and include water supply, water
quality, flood management, environmental stewardship, watershed management, and
infrastructure development. There are also social, economic, and cultural implications of
water conflicts; successful projects and implementation will take into account this variety
of inter-related challenges.

Common Areas of Interest
There are several areas of common interests among members of the RWMG, which
result in the following list of regional values:

e Stakeholder input, science and consensus as a basis for natural resource

decision-making;

Inclusiveness and transparency;

Respect for private property rights;

Respect for the public trust;

Equity and fairness in resolution of water conflicts and in developing mutually

beneficial approaches and results;

Integration of management entities, strategies and benefits;

e Coordination with adjacent regions; and

e Sharing of data, information and knowledge in a variety of ways to meet the
needs of the stakeholders and the public at large.
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Collaboration among stakeholders will be required to successfully address the Region’s
issues, and implement the strategies to fulfill the regional objectives.

Regional Issues
During various RWMG meetings, the public identified the following water management
issues for the Region:

Competing demands - agricultural vs. development;

Blocked fish passage from man-made and natural obstacles;

Upstream and downstream conflicts over pre-1914 water rights;

Forest management and water yield;

The need to provide clean, sustainable and affordable water supply for the

populations of the RWMG area;

e The presence of water rights holders whose customers are located outside of the
Region and its watersheds;

¢ Inadequate knowledge of flooding risks, hazard areas and landslide dam flood
risk;

e Land use in the foothills — urbanization and development moving up from the
valley relying heavily on groundwater. The foothill and mountain communities in
the Southern Sierra Region are expected to continue to grow as provided for
within the land use agency plans, which will provide additional stress on the
environment and water supplies; and

¢ Insufficient information on hard-rock aquifers and groundwater supplies.

Regional Goals and Objectives

This list of issues was a foundation for developing the Regional Goals and Objectives.
The Goals and Objectives were identified through a series of public meetings and
ranked using a public survey. Refer to Chapter 5 — Goals and Objectives for more
details.

3.16 - Maximum Opportunities for Water Management Activity
Integration

The Southern Sierra Region has developed numerous opportunities for integrating
water management activities. The RWMG is the first truly integrated effort in the Region
and has brought together stakeholders that have rarely interacted or shared ideas in the
past. This leads to potential opportunities for multi-agency projects. The RWMG has
already discussed multi-IRWMP projects with IRWMP groups in lower watersheds,
particularly the Kings Basin Water Authority (KBWA), the Kern RWMG and the Madera
RWMG. These projects would look at benefits across entire watersheds, including the
upper watershed in the Southern Sierra Region, and beneficial impacts to the lower
watershed in other IRWMP areas. For instance, there are numerous opportunities to
improve forest health in the upper watersheds, while also increasing water supplies and
improving water quality for the downstream water users.
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Chapter 4 - GOALS AND OBJECTIVES

4.1 - Introduction

The Southern Sierra Regional Water Management Group (RWMG) developed regional
goals and objectives to focus their planning and implementation efforts. This chapter
describes the goals and objectives, the process for their development, methods of
measuring success, and ranking and prioritization of goals. Figure 4-1 illustrates the
hierarchal relationship between a regional vision, goals, objectives, strategies and
projects.

-
A
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e

Figure 4-1 Goals and Objectives Hierarchy
Below are definitions of the terms found in Figure 4-1.
Vision: Image or understanding of what will be accomplished.
Goals: The highest level of desired outcomes that support the vision.

Measureable Objectives: Measurable actions/methods for achieving the goals. A
measurable objective can apply to more than one goal.

Resource Management Strategies: Land and water management strategies for
achieving the objectives.
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Projects and Programs: Projects and programs that can achieve the measureable
objectives.

Funding: Internal and external funding to implement projects and programs.

This chapter discusses the goals and objectives. Resources management strategies
are discuss in Chapter 5, proposed projects are discussed in Chapter 6, and funding
alternatives are described in Chapter 10.

4.2 - Goals and Objectives

The goals and objectives for the Southern Sierra RWMG are summarized in Table 4.1,
and are discussed in detail below. The goals and objectives are not listed in any
specific sequence or priority. Some objectives are found under more than one goal
because they have multiple and diverse benefits.
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Table 4.1 - Summary of Goals and Objectives

G.1 - Improve Water Supply Management G.2 - Protect and Improve Water Quality
a. Promote natural water storage a. Protect natural water bodies
b. Increase understanding of water balance b. Promote water quality best management
c. Increase capacity of water storage facilities practices
d. Improve water use efficiency c. Reduce erosion and sedimentation
e. Mitigate and adapt to climate change impacts d. Promote storm water management planning
on water resources and implementation
f. Promote sustainable water supplies for new e. Assess water quality of small water systems
human developments f.  Study septic system impacts
G.3 - Perform Integrated Flood Management G.4 - Improve Watershed and Environmental
a. Address climate change impacts from Resource Management
flooding a. Promote water quality best management
b. Integrate flood management with other practices
activities b. Manage vegetation to reduce fire risk
c. Protect/restore floodplain connectivity c. Reduce erosion and sedimentation
d. Increase water storage capacity d. Promote natural water storage
e. Protect and restore floodplain connectivity

G.5 - Expand Stakeholder Education G.6 - Protect Unique/lmportant Environmental

a. Promote community education on water Resources

issues a. Protect areas with high value to water
b. Increase outreach to Native American storage and groundwater recharge

Tribes b. Protect areas with high value to water quality
c. Increase outreach to disadvantaged protection and remediation

communities c. Protect areas with high value to other water
d. Create/maintain RWMG website resources issues

d. Enhance water management in already
protected areas

Goal No. 1: Improve Water Supply Management - Ensure adequate water
supply to meet the Region’s expected surface and groundwater needs between now
and 2045 while minimizing environmental impacts.

Objective la: Promote natural water storage through meadow, stream and forest
restoration. Natural features such as streams, meadows and forest landscapes have
been impacted and their ability to store water has been reduced. This objective
includes reducing live fuel loads and excessive vegetation (where fire has been
suppressed), to reduce vegetation transpiration, and increase water storage in soils and
streams. Removal of exotic vegetation, that has higher water use than native
vegetation, can also improve water storage. When natural features such as meadows
and stream/riparian areas have been impacted, their ability to store water likely has
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been reduced. Restoration projects can help restore the natural hydrologic functions
and provide better storage and release of water.

Objective 1b: Increase understanding of the water balance and groundwater
resources. The Region’s natural storage capacity is not well understood, largely
because the groundwater is found in fractured bedrock that is not as easily modeled as
a typical alluvial aquifer, and groundwater monitoring is limited. In addition, surface
water monitoring is sporadic and inadequate in many areas. Hydrologic studies of the
Region and especially near population centers are needed to more fully understand the
water budget.

Objective 1c: Increase capacity of water storage facilities. Increasing storage
capacity can provide greater water reserves on a short and long-term basis as well as
provide flood protection. Capacity can be increased by constructing new storage
facilities, raising dams, or removing accumulated sediments.

Objective 1d: Efficiently use, conserve and recycle water resources. Water
conservation, water recycling, and improved infrastructure efficiencies are important
tools to meet increasing water demands throughout the Region. Water use can be
optimized through urban water conservation, agricultural water conservation and
recycling of treated effluent. The goal here is to help local communities reduce water
use by 20%.

Objective le: Mitigate and adapt to climate change impacts on water supplies.
Climate change impacts could increase evaporation and alter precipitation patterns
resulting in more droughts, less overall precipitation, and less snowpack storage.
Chapter 15 — Climate Change includes several strategies to reduce the impacts from
and increase resiliency to climate change. The RWMG is encouraging ‘no-regret’
strategies that would benefit the Region whether or not climate change occurs.

Objective 1f. Promote sustainable water supplies for human development. New
and existing developments place additional pressure on water supplies and aquatic
ecosystems. This goal includes promotion of comprehensive land use planning policies
that require proving sustainable water supplies exist for new developments.

Goal No. 2: Protect and Improve Water Quality — Improve water quality to
help ensure drinking water meets California health standards, and natural water bodies
can support livestock and native wildlife.

Objective 2a: Protect natural streams, lakes and other water bodies from
contamination. Several natural water bodies in the Region are impaired, or are at risk
of impairment, from natural or anthropogenic contaminants. These water bodies can be
restored to natural conditions and protected from contamination by using best
management practices for forest, range, agriculture, and urban land uses and through
proper wastewater disposal.
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Objective 2b: Promote best management practices to protect water quality or
reduce water contamination. Numerous activities and issues in the Region contribute
to the degradation of water quality including septic systems, urban storm runoff,
recreation, riparian land use, agriculture, abandoned mines, and illegal marijuana
cultivation. This goal includes promoting and implementing best management practices
to reduce the impact from these activities and restore the water bodies to their natural
conditions.

Objective 2c: Reduce erosion and sedimentation. Excessive erosion and
sedimentation can negatively impact wetlands, water courses and storage capacity of
reservoirs. Several measures can be taken to reduce erosion and sedimentation
including slope stabilization, road maintenance, road decommissioning, grading and
drainage improvements, and best management practices during construction.

Objective 2d: Promote storm water management planning and implementation.
Small communities in the Region must manage stormwater to reduce flooding and
protect water quality. Development and implementation of stormwater management
plans can help to improve drainage and discharge of pollutants to natural water bodies.
This objective also includes promoting Low Impact Development to help increase
groundwater recharge, reduce flooding and improve water quality protection.

Objective 2e: Assess water quality problems of small water systems. Several
small water systems in the Region have groundwater quality problems including
nitrates, uranium, gross alpha radiation and several other constituents. These
communities have limited data, funding, or expertise to evaluate groundwater quality
and more extensive investigations are needed. Many of these small water systems are
in disadvantaged communities.

Objective 2f: Study impacts of septic systems on water quality. Many residents
and businesses use septic systems to dispose of wastewater, especially when they are
located in small or isolated communities that lack a sewer system. Additional
information is needed on how these systems impact groundwater quality, and
alternative septic system designs or treatment methods to protect water quality. To
address this need, stakeholders need to provide assistance or coordination with
counties in developing Local Area Management Plans to address the new statewide
policies for on-site wastewater treatment systems.

Goal No. 3: Perform Integrated Flood Management - Develop strategies that
improve environmental conditions in floodplain and riparian corridors, maximize natural
floodwater retention strategies, and improve flood control facilities.

Objective 3a: Identify and implement projects to accommodate flood related
Impacts from climate change. Climate change could alter the timing, frequency and
magnitude of flooding. A range of future conditions needs to be identified and new
policies, programs and projects developed to accommodate the anticipated changes in
flooding.
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Objective 3b: Integrate flood management with other land management activities.
Integrated flood management integrates land and water resources development to
maximize the efficient use of floodplains and minimize loss of property and life. This
can be accomplished by integrating flood management with transportation, land
development, resource management and water resources projects.

Objective 3c: Protect and restore connectivity of floodplains with other water
bodies. Floodplains need to maintain connectivity to rivers and streams to provide
riparian habitat, perform groundwater recharge, spread out floodwaters and maintain
biodiversity of aquatic species. This can be accomplished by identifying, protecting and
restoring critical floodplain areas.

Objective 3d: Increase capacity of water storage facilities. See objective 1c.

Goal No. 4 - Improve Watershed and Environmental Resource

Management - Promote best management practices for all land uses in the Region:
range, forest, agriculture, urban, and wildland-urban interface to protect ecosystems
thereby improving water supplies and water quality. Preserve open space and natural
habitats that protect and enhance water resources and native species.

Objective 4a. Promote best management practices to protect water quality or
reduce water contamination. See objective 2b.

Objective 4b. Manage vegetation to reduce fire risk and attempt to keep fires
within their natural range of variability. Forest and brush fires can lead to erosive
conditions that contribute soil, ash, nutrients, and debris to water supplies. Local
landowners can be educated and encouraged to reduce fire risk by using fire resistant
and retardant landscaping. Land managers can reduce fire risk by creating strategic
fuel breaks, conducting fuel treatments and forest restoration, thinning underbrush, and
allowing low-intensity fires to consume accumulated fuel.

Objective 4c. Reduce erosion and sedimentation. See Objective 2c.

Objective 4d. Promote natural water storage through meadow, stream and forest
restoration. See Objective la.

Objective 4e. Protect and restore connectivity of floodplains with other water
bodies. See objective 3c.

Goal No. 5: Expand Stakeholder Education — Expand existing outreach
efforts to educate the public, encourage participation, and promote the benefits of
integrated regional water management.

Objective 5a: Promote community education about water issues. Some water
resources problems result from a lack of awareness and education. This can be
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remedied by educating the general public, public project planners and elected officials
on water issues, water conservation, and practices/policies for protecting water quality.

Objective 5b - Increase outreach and involvement to Native American Tribes.
Three federally recognized Native American Tribes are located in the RWMG
boundaries. These tribes represent an important stakeholder group and bring important
support for ecosystem preservation, elimination of exotic species, and other water
management issues, as well as traditional ecological knowledge. The tribes can be
further engaged through additional outreach and education to increase their
involvement and feedback in the RWMG, regional water planning, and project
development.

Objective 5c: Increase outreach and involvement to disadvantaged communities.
Many small disadvantaged communities are found in the Region but few are
represented on the RWMG. This goal includes performing outreach and education to
DACs to increase their involvement and feedback in the RWMG, regional water
planning, and project development

Objective 5d: Develop and maintain a comprehensive website for Regional Water
Management Group. The RWMG launched a new website in 2014
(http://www.southernsierrarwmg.org). The website includes information on the Southern
Sierra Region, meetings, educational materials, the IRWMP and other topics. The
website is an important tool for stakeholder outreach and information dissemination.
The website can still benefit from further expansion and frequent updates to better serve
the Region.

Goal No. 6: Protect and Enhance Unique and Important Environmental

Resources — Focused protection and enhancement may be needed for certain
unique and important environmental resources. Though much of the Southern Sierra is
in state or federally protected lands, there may be some areas that are not, but have
unigue and important areas that merit special protection or conservation. Some lands
already have conservation easements through non-governmental organizations and
other means. For those areas identified that have high value but are not protected, and
are potentially at risk, easements and related methods could provide long-term
protection. This goal includes providing further protection for unique areas on public
lands, and encouraging private landowners to take voluntary measures to protect their
land.

Objective 6a: Protect unique areas of high value for water storage and
groundwater recharge. Provide suitable protection for identified areas of high value
for water storage and/or groundwater recharge, especially if they are at risk of land use
change. For example, the Southern Sierra has numerous meadows and lakes, some of
which may be of particular value and are not protected from potential land use changes
such as road construction or other development.
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Objective 6b: Protect unique areas of high value for water quality protection and
remediation. Provide suitable protection for identified areas of high value for water
quality protection and/or remediation, especially if they are at risk of land use change.
For example, some of the small community water supplies originate in areas that would
be impacted if recreation patterns change or intensify.

Objective 6c¢: Protect unique areas of high value for other important water
resources related issues. Provide suitable protection for identified areas of high value
for other unique water resources related issues such as flood control, educational
opportunities, or fire management, especially if they are at risk of land use change. For
example, some areas within the Southern Sierra offer unique opportunities for public
education regarding water resources and could be integrated into projects so that
educational opportunities are enhanced.

Objective 6d: Enhance water resources management in areas already in protected
status for their unique and high value natural resources. Provide additional
enhancements in areas already set aside/protected for unique and high value resources
related to water conservation, water quality or other water issues. For example, the
Southern Sierra is home to the Giant Sequoia, of which some groves that have high
public traffic may have need for focused management to protect the local water quality
and prevent erosion.

4.3 - Process to Develop Goals and Objectives

Water is used by a diverse group of stakeholders in the Southern Sierra Region for a
variety of needs including domestic use, agriculture, hydropower, and environmental
flows. Water management issues for the Region are also broad and include water
supply, water quality, recreation, flood management, environmental stewardship,
regional self-sufficiency, and infrastructure development. This variety of water users
and issues challenges water managers in the Region. The goals were created to
address the variety of water management needs, issues and conflicts in the Region.

The goals and objectives were established through a collaborative process that included
meetings, stakeholder surveys, public workshops, and open discussions. This process
included several iterations from 2009 through 2014. The groups involved included the
Coordinating Committee, Regional Water Management Group and the general public.
The process produced several lists of issues, conflicts, goals and objectives in the
Region. The information in Chapter 3 - Region Description and Chapter 5 —
Resource Management Strategies, and the local knowledge of numerous water and
natural resources managers, were used extensively in developing the goals and
objectives. These were combined into the final list of goals and objectives found in this
plan. The final list was reviewed and approved by the Coordinating Committee in the
form of a Draft Goals and Objectives Chapter and then subsequently with approval of
the IRWMP.
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4.4 - Methods for Measuring Objectives

The guidelines set forth by DWR require that each objective include metrics for
measuring success. These metrics may either be qualitative or quantitative depending
upon the nature of the goal. The metrics are used to determine if objectives are
achieved. Table 3.2 summarizes how the objectives could be measured. These are
suggested metrics and the actual metrics used on projects may vary based on project

and site specific features.

This metrics will be used for the following purposes:

1. Document successes in the RWMG annual report
2. Document progress on specific projects as required for grant funded projects
3. Document overall success of the RWMG to assist in securing additional grant

funds

4. Provide information to RWMG members for evaluating progress and priorities

Table 4.2 - Measurement Criteria for the Objectives of the SSIRWM Plan

Objective

Methods for Measurement

la, 4d Promote natural storage
through meadow, stream
and forest restoration

1b Increase understanding of
the water balance and
groundwater resources

1c, 3d Increase capacity of water
storage facilities

Number of meadows and acres restored
Number of forest acres restored

Number of acres/miles of streams restored
Water temperatures pre-and post restoration
Groundwater level change

Wetland vegetation restoration, increases in
native cover and diversity

Number of special status species’ habitat
improved in restored areas

Number of acre-feet stored or delayed in runoff
Number of groundwater studies completed
Number of monitoring wells

Coverage of groundwater supply information
Increased knowledge of local geology and
aquifer

More accurate predictive model(s) of water
balance

Number of studies improving water balance
data

Increase in volume of water stored

Number of days of delayed runoff

Increased duration of irrigation deliveries
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1d

le

1f

2a

2b, 4a

Efficiently use, conserve
and recycle water
resources

Manage/adapt to climate
change impacts on water
supplies

Promote sustainable water
supplies for human
developments

Protect natural streams,
lakes and other water
bodies from contamination

Promote best management
practices to protect water
quality or reduce water
contamination

Southern Sierra IRWMP

Number of sites employing native, near-native,
or xeric landscaping

Amount of water conserved

Number of hours spent on public awareness
education

Number of households contacted on public
awareness education

Reductions in greenhouse gas emissions in
local project area

Number of Projects Completed

Number of studies on climate change and
greenhouse gas emissions

Number of adaptation strategies employed by
managers

Success in implementing adaptation strategies
Number of land-use plans utilizing BMPs for
sustainable management that have been
adopted

Amount of policies emplaced by local
jurisdictions increasing sustainability of water
supply

Number of studies identifying sources and
types of contamination

Number of identified contamination sources
mitigated

Hours of public education on contamination
Number of people/households contacted for
public education efforts

Number of water quality violations

Number of riparian management projects
completed

Beneficial changes in the miles of impaired
streams in the Region

Beneficial changes in the number of impaired
water bodies in the Region

Beneficial changes in the number of miles of
riparian/wetland fencing

Number and type of BMPs employed in
projects that disturb soils

Hours of public awareness education

New or long-term efforts to monitor general
water quality such as nutrients, pH, turbidity,
electrical conductivity, etc.
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2C, 4c

2d

2e

2f

3a

3b

3c, 4f

4b

Reduce erosion and
sedimentation

Promote storm water
management planning and
implementation

Assess water quality
problems of small water
systems

Study impacts of septic
systems on water quality

Identify and implement
projects to accommodate
flood related impacts from
climate change

Integrate flood
management with other
land management activities

Protect and restore
connectivity of floodplains
with other water bodies

Manage vegetation to
reduce catastrophic fire
risk / keep fires within
natural range of variability

Southern Sierra IRWMP

Amount of development that is relocated away
from sensitive areas

Acreage of protected lands

Number of properly employed
sediment/erosion BMPs

Number of studies evaluating land use and
erosion/sedimentation

Number of stormwater management plans
created and adopted

Improvement in runoff water quality after
baseline is established

Number of beneficial uses of storm water
Number of assessments performed

Number of violations mitigated

Number of water quality improvement /
treatment projects implemented

Number of studies identifying areas of
concentrated septic systems

Number of water quality samples taken in
areas with high concentrations of septic
systems

Number of projects implemented to reduce
water quality impacts

Number of studies identifying flood prone areas
Number of projects implemented that reduce
flood risk to property

Amount of flood reduction/mitigation
infrastructure installed

Number of acres of farmland or urban parks
irrigated with floodwater

Number of stream and meadow restoration
projects that mitigate downstream flooding
Acres of reforested land-both logged and
burned areas

Number of critical areas identified

Number of projects to establish floodplain
connectivity

Number of key areas protected, acres of
floodplain restored/protected

Number of projects completed

Area of land managed to reduce unnaturally
large fires

Number of acres of fuel breaks
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5a

5b

5c

5d

6a

6b

6C

6d

Promote community
education about water
issues

Increase outreach to
Native American Tribes

Increase outreach to
disadvantaged
communities

Develop/maintain
comprehensive website for
Regional Water
Management Group

Protect unique areas with
high value to water storage
and groundwater recharge
Protect unique areas with
high value to water quality
protection and remediation
Protect unique areas with
high value to other water
resources issues

Enhance water
management in already
protected areas

Southern Sierra IRWMP

Number of new programs

Number of days of educational activity
provided

New materials and dissemination

Number of people/households contacted
Number of outreach meetings and MOUs
signed by tribal entities

Number of water resources related projects
completed on tribal lands

Number of outreach meetings and MOUs
signed by DACs

Number of water resources related projects
completed in DACs

Successful website

Number of users of the website

Hours of public awareness education supplied

Number of new areas identified for protection
Number of acres protected

Number of new areas identified for protection
Number of acres protected

Number of new areas identified for protection
Number of acres protected

Number of projects completed
Number of acres enhanced

4.5 - Goal and Objective Ranking

The IRWMP guidelines require that the goals and objectives be prioritized, or that
reasons be given on why they are not prioritized. All of the goals and objectives are
considered important to the Region, but the RWMG chose to rank them for the following

reasons:

Give focus and direction to the RWMG
Identify high priority issues
Help to identify strategies, projects and funding availability
Helps to capture a cross section of the group’s input

The six goals are considered very important and all are considered coequal. However,
the RWMG chose to rank the objectives under each goal as part of a public survey.
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The ranking exercise was announced by email and at several RWMG and Coordinating
Committee meetings. The RWMG decided that the ranking was useful and should be
included in the IRWMP.

Each objective was ranked as low, medium or high importance. Most of the objectives
fell in between medium and high importance, illustrating that most of the objectives have
high value in the Region. These rankings are not intended or expected to exclude
certain projects from being pursued or considered for funding or inclusion in
grant applications.

The ranking results are illustrated in several graphs in Appendix F. Table 4.3 shows
each objective in decreasing order, according to the survey. In a few cases an objective
was included under more than one goal. In these cases the relevant goal is shown in
parentheses after the objective.
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Table 4.3 — Results of Survey - Ranking of Regional Objectives

No. Objective ~_Low  Medium High Ave
1 Protect areas with high value to water storage and groundwater recharge 0 0 12 3.00
2 Improve water use efficiency 0 1 11 2.92
3 Protect natural water bodies 0 2 10 2.83
4 Promote natural water storage (Improve Watershed Management) 0 2 10 2.83
5 Protect areas with high value to water quality protection and remediation 0 2 10 2.83
6 Promote natural water storage (Improve water supply management) 0 3 9 2.75
7 Protect/restore floodplain connectivity 0 3 9 2.75
8 Manage vegetation to reduce fire risk 0 3 9 2.75
9 Protect and restore floodplain connectivity 0 3 9 2.75
10 Promote community education on water issues 0 4 8 2.67
11 Promote water quality best management practices (Improve Watershed Management) 0 4 8 2.67
12 Promote water quality best management practices (Protect & Improve Water Quality) 1 3 8 2.58
13 Reduce erosion and sedimentation (Protect and improve water quality) 0 5 7 2.58
14 Mitigate and adapt to climate change impacts on water resources 1 4 7 2.50
15 Promote storm water management planning and implementation 2 2 8 2.50
16 Protect areas with high value to other water resources issues 1 4 7 2.50
17 Increase understanding of water balance 2 3 7 2.42
18 Reduce erosion and sedimentation (Improve Watershed Management) 0 7 5 2.42
19 Enhance water management in already protected areas 0 8 4 2.33

20 Increase outreach to Native American Tribes 0 9 3 2.25

21 Increase outreach to disadvantaged communities 1 7 4 2.25

22 Promote sustainable water supplies for new human developments 3 3 6 2.25

23 Assess water quality of small water systems 1 8 3 2.17

24 Integrate flood management with other activities 2 6 4 2.17

25 Increase capacity of water storage facilities (Perform Integrated Flood Management) 3 4 5 2.17

26 Address climate change impacts from flooding 3 5 4 2.08

27 Study septic system impacts 3 6 3 2.00

28 Create/maintain RWMG website 2 9 1 1.92

29 Increase capacity of water storage facilities (Improve water supply management) 6 4 2 1.67

Total 31 124 193
Percent 9% 36% 55%
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Twelve organizations responded to the survey. A greater response was hoped for, but
numerous requests were sent out to complete the survey and the response is
considered the best achievable. Only one person from each organization was allowed
to complete the survey to prevent any organizations from being over-represented. The
participants included representatives from federal agencies, special districts, Native
American Tribes, non-governmental organizations and landowners.

4.6 - Previous Goal and Objective Ranking

In 2009 the RWMG developed and ranked preliminary goals. These goals were
considered in the development of the more comprehensive goals presented in Table
4.1. However, their ranking is provided below to document historical efforts, and for
comparison to the recent ranking efforts, especially to show how goals have changed
from being more planning-focused in 2009 to more implementation-focused in 2014.
The results in Table 4.3 are not intended to guide decision making or setting priorities.

In 2009, fifteen goals were identified and stakeholders ranked according to the
following criteria

e Urgent — 3 points
e Important (but not as important as urgent item) — 2 points
e Would be Nice (but not particularly important or urgent) — 1 point

The survey results are summarized in Table 4.3. The score is the sum of points from
voting by several stakeholders. The average score for the goals is 29.

Table 4.3 - Initial Ranking of Regional Goals (2009)

Rank  Score Description Related Goal or Objective

1 44 Find ways to bring the resource management agencies Vision statement for RWMG
and organizations together to share data and
information and to work collaboratively on policies,
plans and projects.

2 43 Assess hydrologic capacity of Region - amount of 1b — Increase
water available in fractured rock system. understanding of water
balance
3 37 Provide examples of best practices, technical 2b — Promote water quality
assistance and training that furthers the best management practices
implementation of multi-benefit/integrated management
strategies
4 36 Assist stakeholder agencies in improved outreach, 5a — Promote community
public education and stakeholder involvement by education on water issues
providing forums for public discussion, e-mail notice
lists, etc.
5 33 Put together baseline watershed conditions for le — Mitigation and
purposes of climate change, etc. adaptation to climate
change impacts on water
resources
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Rank  Score Description Related Goal or Objective
6 32 Help frame a cumulative effects analyses for the 1b — Increase
Region which can streamline the process and enhance understanding of water
the value of the analysis for everyone. (Cumulative balance
Watershed effects model analysis for the Region)
7 32 Create a web portal with links to all planning 5d — Create/maintain
documents and studies for the Region. RWMG website
8 31 Assess small system water quality problems and 2e — Assess water quality
provide feasibility analysis for corrective actions. of small water systems
9 30 Study the impact of septic systems on water quality 2f — Study septic system
impacts
10 29 Assess options for water storage infrastructure where 1c — Increase capacity of
needed. water storage facilities
11 27 Synthesize interagency databases from existing 5d — Create/maintain
agency sets (e.g., South Sierra Geographic Information RWMG website
Coop)
12 21 Construct data base showing all CEQA/NEPA 5d — Create/maintain
documents in process, (example: USFS Schedule of RWMG website
Proposed Actions (SOPA)). Create notification system
that will filter project by type, region, etc. that
automatically will send out notices to interested
stakeholders.
13 19 Identify beneficiaries of Region’s ecosystem 5a — Community education
services/benefits. Engage in outreach and education  on water issue
to the beneficiaries to increase the likelihood that they  5b — Increase outreach to
will contribute to watershed health. Native American Tribes
5c — Increase outreach to
disadvantaged communities
14 10 Education on legal issues 5a — Promote community
education on water issues
15 9 Develop curriculum/training program 5a - Promote community

education on water issues
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Chapter 5 - RESOURCE MANAGEMENT STRATEGIES

5.1 - Introduction

A resource management strategy (strategy) is defined as a project, program, or policy
that helps local agencies and governments manage their water and related resources
(DWR, 2013 California Water Plan Update). Resource management strategies (RMS)
include structural development of capital facilities such as conveyance structures
(pipelines or canals), recharge ponds, and water treatment plants, and non-structural
solutions including programmatic or policy solutions, such as drought response plans or
water conservation ordinances. The draft 2013 California Water Plan Update describes
37 separate resource management strategies. The State does not expect that each of
the 37 strategies be implemented in every region, but does require that each are
addressed and encourages as many strategies be implemented as practical to diversify
their water management program. This IRWMP evaluates each of the strategies listed
in the 2013 draft California Water Plan Update, including an additional strategy on
‘Drought Planning’, which was added by the Southern Sierra Regional Water
Management Group (RWMG). The evaluations include the following:

Description of the strategy

Discussion of current use in the Southern Sierra RWMG area
Evaluation of applicability in the area

Constraints to implementation

Impacts of climate change on the efficacy of the strategy
Ability of strategy to help adapt to climate change impacts

The 2013 California Water Plan groups the RMS into 8 topical categories. Each
category contains specific strategies outlined in the 2013 draft update. These categories
include:

Improve Water Quality

Practice Resources Stewardship
People & Water

Other Strategies

e Reduce Water Demand

e Improve Operational Efficiency &
Transfers

e Increase Water Supply

e Improve Flood Management

Each strategy was evaluated through an open and transparent process by the
Coordinating Committee and the RWMG including its members and interested
stakeholders. Each strategy was individually evaluated, and the RWMG identified
which were applicable to the Region.
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The Southern Sierra IRWMP encompasses the upper watersheds for eight major rivers
and streams. In addition, six different IRWMP groups are located downstream of the
Southern Sierra IRWMP Area. Many of the resources management strategies will have
a significant impact on water supply and water quality in these downstream areas.

Table 5.1 shows the categories and related strategies that were evaluated and which
are applicable to the Southern Sierra RWMG. Those that are not currently applicable
will be periodically reviewed as part of the IRWMP’s annual review report and its
adaptive management strategy. More than 30 of the strategies are currently being
implemented within the Southern Sierra Region, and, as a result, the Region maintains
a reasonably diverse water management portfolio. All of the relevant strategies will be
used to meet the Goals and Objectives (Chapter 4) of this plan. Some of the strategies,
while applicable, have limited potential since they only apply to a small area. These
strategies would, however, have a significant benefit to localized areas. Some other
strategies have limited potential due to possible constraints in getting regulatory
approval or funding.

Table 5.1 - Resource Management Strategies

Potential Benefits *
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Resource Management Strategies ** a
Reduce Water Demand
Agricultural Water Use Efficiency O O O @) O O O
Urban Water Use Efficiency ® O | O o | O o
Improve Operational Efficiency & Transfers
Conveyance — Delta Not Applicable
Conveyance — Regional / Local ©) O O O O
System Reoperation @)
Water Transfers O O @)
Increase Water Supply
Conjunctive Management & Groundwater Storage O O O O @) o] O
Desalination - Brackish Water & Seawater Not Applicable
Precipitation Enhancement o ®e o o
Recycled Municipal Water O O O O
Surface Storage — CALFED O o] O O O O
Surface Storage — Regional / Local O o] O @) O O
Improve Flood Management
Flood Management O O O @) O
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@ Applicable to Region

O Applicable, but limited in area or in the potential for project approval
* List of Potential Benefits based on those provided in the Draft 2013 California Water Plan
** Drought Planning was added as a strategy by the Southern Sierra RWMG

Southern Sierra IRWMP

Potential Benefits *
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Resource Management Strategies ** T @ 5
Improve Water Quality
Drinking Water Treatment & Distribution O O
Groundwater / Aquifer Remediation @)
Matching Quality to Use @) @) ©) ©) O
Pollution Prevention e o e o o o o
Salt & Salinity Management @) ©) O
Urban Stormwater Runoff Management @) @) ©) ©) ©) O O
Practice Resource Stewardship
Agricultural Land Stewardship e o e o e o o
Ecosystem Restor